
JANUARY, 1963 


Registered in Australia for transmission by post as a periodical 


mmm 







































PAGE 2 


RADIO, TELEVISION & HOBBIES 


JANUARY, 1963 



Television has its place in the community and trae expansion 
of this industry with the ever changing techniques require 
specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advan^j^ith this progress 
than the trained television technic^ 

The Marconi School of^Wireless has combined training 
facilities with Jj^rftost up-to-date methods to ensure that 
luate has the knowledge necessary to become 
thoroughly competent in this field. 


FILL IN AND POST 
COUPON TO-DAY TO 

MARCONI 

SCHOOL OF 
WIRELESS 


Please send me without obligation your prospectus. 

NAME. 

ADDRESS. 

MARCONI SCHOOL OF WIRELESS 

Conducted by 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

(Incorporated in New South Wales) 


Call, write or phone — 

SYDNEY 

47 York Street. B 0233 

MELBOURNE 

167 Queen Street. MU 9161 


In Te 


OQ 


Only knowledge can mean progress; in turn p 
maintains our present high standard of living. 
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EDUCATIONAL TV, RADIO 

A RECENT symposium in Sydney, organised 
by the University of N.S.W., focused atten¬ 
tion on the current urgent need for enlarged 
educational facilities, particularly in technological 
fields. Means were discussed by which the need 
might be met, using mass media facilities and, in 
particular, radio and television. 

While the discussion centred largely around 
social trends and the nature of extramural educa¬ 
tion, more attention could have been given to the 
laws and administration under which educational 
services may have to function in this country. 
I say this, because Australia lacks a single, 
properly constituted body, like the U.S. Federal 
Communications Commission, with power to co¬ 
ordinate and administer all matters involving use 
of the radio frequency spectrum. Instead, we 
have a patchwork of divided and, in some cases, legally dubious authority. 

Because of this and inadequate appreciation of what is required, educa¬ 
tional broadcasting and television are in danger of being spawned on the 
no-man’s land between “broadcasting” and “point-to-point” services. Already 
we have the N.S.W. University operating on a neo-broadcast frequency 
but limited in its ability to present the dramatic arts, because it must not 
broadcast music. The same official restriction applies to primary education 
via inland H.F. communication networks. Again, listeners may not legally 
record broadcast material for further reference though, as Dr Darling said 
at the symposium, “everybody does it.” 

On a wider basis, there is an aptness to confuse educational broad¬ 
casting and television with the very controversial matter of the educational 
content in current programs. Good and all as this may be, university 
authorities emphasise that it has little in common with a planned coverage 
of curriculum subjects, aimed at specific groups, with the public looking 
and listening, only if they want to. For this reason, they have serious 
reservations about the inquiries currently being initiated by the Broadcast¬ 
ing Control Board. 

So much is involved socially, technically and financially, that the only 
appropriate course would seem to be a specially constituted commission, 
charged with the responsibility of making co-ordinated recommendations 
on this vital matter to both Federal and State parliaments. It seems com¬ 
pletely inappropriate that it be handled alone by the Broadcasting Control 
Board, in between the pressure of other, more mundane duties. 
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INSTROL HIGH QUALITY 
HI-FI CABINET KITS £ 


Instrol, a complete range of 
craftsman cabinets. Above and be¬ 
low are equipment cabinets Nos. 
200 and 400. Grouped at top right 
is equipment cabinet No. 100 with 
8in, lOin and 12in speaker 
enclosures. 


Easy to Assemble 

•••••••If•••••••••••••••••••••••••• 


MAKE YOUR OWN 
HI-FI CABINETS 
& SAVE £££’$ 


So easy a child could manage it. The Instrol way 
— a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely complete, with 
easy to follow instructions, nails, screws, grille 
cloth, felt, moulding, gold trim, legs, castors, 
stays, etc. All parts are precision cut, fit together 
smoothly. External panels are from heavy 
laminated timber with beautiful selected veneer 
finish. Instrol cabinet kits may be posted to any 
part of Australia. Send now for illustrated price 
list. 


[Moulding mitred, also 
groover for metal strip 


Panels are machine] 

mortised for smooth, 
accurate assembly. 



Selected veneers on 

Beautiful accoustic 


top, bottom, and sides. 

grille material. Lining 
felt also supplied. 
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INSTROL-PI AYMASTER I NII 
No. 4 STEREO AMPLIFIER 


Kit of Parts £39/14/- 
Built & Tested £49/18/- 



IN STROL-PLA Y M ASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/- 
Built& Tested £27/3/- 


INSIROI 

PAYMASTER 


t r 
JLlU 


EQUIPMENT 


Offers you a wide range of high quality audio 
equipment to the original "R. T. V. & H." de¬ 
signs. Australian designed, Australian made, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. Happy owners of 
Instrol-Playmaster come from all walks of 
life. Write> phone or call for free catalogue . 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 

The new “R.TV & H.” Guitar Amplifier 
models 102 and 103, now available as a 
complete kit of parts or ready built and 
tested. The kit is complete in every detail, 
including beautifully finished carrying case 
and your choice of speakers. Full price 
details, etc., in Instrol Playmaster hi-fi 
catalogue. All parts also available 
separately. 

Cadmium plated and passivated 

chassis.£ 2 15 10 

Anodised Labell Black/Gold. £ 1 7 6 

Carrying case with choice of 


baffle (3 or 2 speakers) .. .. £10 4 0 




Box amI front panel. Stream¬ 
lined with seamless wetdinp 
and smart louvered venti¬ 
lation. Heavy enamel confirm 
with baked hammertone 
finish for durability. 


UNIT STYLE 
AMPLIFIER CA8E 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 

INSTROL — not just a chassis, but really high class metal¬ 
work. We take all Playmaster, and other popular “R.TV 
& H.” designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price 
list details not only the range of our own Instrol metal¬ 
work, but also the full range of Oxford chassis boxes, labels, 
etc. Between Instrol and Oxford, we can supply metalwork 
and labels for almost every “R.TV & H.“ design, Test 
equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
— all are included. Send now for free INSTROL-OXFORD 
metalwork price catalogue. 


Chassis is first precision' 
punched and drilled. Then 
heavy cadmium plated to 
prevent corrosion and ensure 
Hood conductivity. Finally 
passivated to prevent finner 
. marking. 


I 

I 

I 

I 

I 

i 


Please send me, post free, full details ’ of the 
following. 

NAME . 

ADDRESS . . 


□ Instrol-Playmaster HI-FI. 

□ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 

□ “R.TV & H.” TV Kit. 

□ Tester Kits. 

□ Instrol Metalwork. 

(Place X in square) 


POST COUPON 


BROADWAY ELECTRONICS PTY. LTD. 


E. S. & A. BASK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 

(OPP. GRACE BROS.) PHONE: BA4891, BA4892, BA4893. 
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COMPUTERS 


Rapidly finding their way into Aus¬ 
tralian scientific r commercial and 
industrial life , computers will revolu¬ 
tionise present methods of finance , 
stock and product control, as well as 
training executives for the future . 


Frances D a u m 
demonstrates the 
Univac Unisaver 
Teller Set, which 
can speed up and 
simplify savings 
bank transact 
tions. The teller 
inserts the bank¬ 
book into the slot 
and keys in details 
of the transac¬ 
tion, which are 
transmitted im¬ 
mediately to a 
central computer. 
The account is 
up-dated and the 
new information 
printed Into the 
book. 


SPECIMEN ONLY 


, _ NO 7 2 9 6 5 4 

ANY AUSTRAyi^tN BANK 

CITY BRANCH. ESTATE Ji A /, _ /; 

jf & .' / ^ iC t * > - OR BEARER 


PAY 


JOHN CITIZEN 
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CHEQUE SERIAL BANK STATF 'BRANCH CUSTOMF^'S ACCOUNT 
NUMBER NUMBER NUMSER 


Figures in magnetisable ink, 
added to the bottom left of a 
typical cheque, allow the cheque 
to be handled automatically by 
electronic sorting equipment. 
The system is in current use in 
Britain , Canada and the U.S.A. 


Not so exotic as 
magnetic tape but 
very useful, never¬ 
theless, paper tape 
can be punched 
with a wealth of 
information. Pic¬ 
ture shows some 
of the tape from 
Sydney Univer¬ 
sity's "Silliac"— 
and Jennifer 
Chapman! 


I N last month’s article the idea of 
computers was introduced, some of 
the basic concepts in their design were 
considered and a few typical uses # to 
which these machines are currently being 
put were examined in some detail. 

This month, some rather unusual ap¬ 
plications and some future possibilities 
will be reviewed. 

In the world of banking there are 
found many of the problems common to 
other areas of commerce and industry as 
well as some rather specialised ones. 
Currently, in Australia, studies are being 
undertaken which will revolutionise 
banking methods and control. 

At present, however, Australian banks 
are using currently available computing 
facilities to ease the ever increasing bur¬ 
den of accounting and control. 

For example, the statistical department 
of one of Sydney’s commercial banking 
houses uses Univac Centre to compile 
data from all of its many branches 
throughout the State. 

This information concerns the move¬ 
ments of depositors’ money in and out of 
the various branches, and is needed to 
help control the lending operations of the 
bank as a whole. 

TOO SLOW 

The old manual methods of control of 
a bank’s liquidity are found to be rather 
inadequate in the light of present day 
complexity and the pressures exerted by 
the central banking authorities. 

In this respect, and indeed, with all 
the examples of computer use discussed 
so far. the role of the computer has been 
immediately obvious. 

In fact, the computer has been used 
primarily as a super-fast and accurate 
calculator, and many commercial sys¬ 
tems function in much the same manner 
as of yore—except that the use of a 
computer results in far greater overall 
efficiency. 

This would appear to be a natural 
step in the evolution of business and 
production methods but changes to the 
basic methods must inevitably follow as 
more is learned of the capabilities of 
electronic equipment. 

One such step is the utilization of the 
Real-Time concept in savings bank pro¬ 
cedures. 

The name “Real-Time” describes com¬ 
puter operation that is simultaneous with 
an event, such as controlling and alter¬ 
ing the trajectory of a missile in flight. 

(As is often the case, the principle 
was first developed for military use and 
we may expect that many other “classi¬ 
fied” developments will eventually find 
their way into civilian use.) 

In savings bank accounting applica¬ 
tions, the Univac 490 Real-Time System 
simultaneously controls transactions at 
tellers’ windows in each of a bank’s 
many branches. 

All deposits and withdrawals and, in 
fact, all actions affecting the state of a 
person’s account, are transmitted, as 
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they occur, to a central computer which 
calculates new balances, updates records 
stored in its-memory, and transmits the 
new bankbook entries back to the teller’s 
station where they are automatically 
printed in the bankbook. 

This means, in effect, that all savings 
accounting takes place automatically at 
the time that a customer is actually con¬ 
ducting his banking business. 

Also overcome is the old problem of 
having to call a depositor into the bank 
every now and then to enter into his 
passbook records of such things as de¬ 
posits and interest payments which may 
have occurred since he was last in the 
bank. 

INTEREST 

Interest payment, for instance, may be 
calculated quarterly and entered into the 
customer’s records by the bank staff at 
any convenient time. Then, when the 
customer next appears, the computer 
automatically arranges printing of the 
new state of the balance along with the 
results of the transaction currently being 
effected. 

How is all this accomplished? 

The Univac 490 savings bank system 
consists of a large, centrally located com¬ 
puter with a possible 4,090 lines from 
separate “slave” units in tellers’ windows 
in the bank’s various branches. 

The computer memory is in two sec¬ 
tions; there is the core storage, wherein 
is stored the program which controls the 
system, and there are a variable number 
of large magnetic drums for the storage 
of customer records. 

Each of the magnetic drums can store 
over 780,000 computer words and aver¬ 
age access time is about 17 milli-seconds. 

The read-write heads float at one half 
thousandth of an inch or less from the 
drum surface, on a layer of air gener¬ 
ated by the drum’s rotation. 

The lines connecting the slave units to 
the computer may be direct physical 
connections or leased voice channel 
lines. There are no practical limitations 
on distances between various bank 
branches. 

The teller’s slave unit, or Unisaver, as 
it is called, is a keyboard and printer 
device which provides a simple and ef¬ 
fective means of access to account in¬ 
formation stored by the central computer. 

OPERATION 

Keys on the Unisaver allow the teller 
to record transactions as they occur. Typ¬ 
ical keys would be: Deposit cash. With¬ 
drawal, Balance Inquiry, etc. 

There is also provided an amount 
keyboard for both money and numeri¬ 
cal information, such as account num¬ 
bers, a journal tape for the recording of 
the day’s transactions, a slot for the pass¬ 
book and various other necessary con¬ 
trols. 

The teller inserts the passbook into 
the Unisaver and keys in the details of 
the transaction. 

The Unisaver transmits account num¬ 
bers, amounts, etc., to the central com¬ 
puter which updates the customer’s ac¬ 
count and sends back the new informa¬ 
tion to be printed into the passbook. The 
book is positioned automatically as each 
entry is made. 

The whole process takes only a few 
seconds and customer waiting time is cut 
to a minimum. Also reduced by a very 
large margin is the time lost in manual 
look-up of customer records, and the 
quantity of duplicating paper work now 
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A typical high¬ 
speed printer, in 
this case part oi 
a General Electric 
installation. The 
printed data 
stacks automati¬ 
cally, as shown, 
for ease of sub¬ 
sequent handling. 
Reproduced be¬ 
low is typical 
output data, as 
printed by a 
computer system. 
In fact, this is a 
similated report 
from an IBM 704 
computer, which 
purports to show 
that a man-made 
earth satellite 
has successfully 
been placed in 
orbit. Without 
computer facili¬ 
ties, it would be 
impractical to at¬ 
tain any degree 
of precision in 
launching space 
vehicles—a fac¬ 
tor no less im¬ 
portant than 
evolution of the 
vehicles them¬ 
selves. 
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necessary to keep such records up to 
date. 

Such a system has already been in¬ 
stalled in the premises of the Bowery 
Savings Bank of New York. It will 
handle up to 800,000 separate accounts 
and can be expanded to accommodate 
2,000,000 when necessary. 

As well as handling savings transac¬ 
tions as they occur, the central computer 
has the capacity to operate as conven¬ 
tional data processing system in be¬ 
tween “real-time” activities. 

This is possible through a “program 


interrupt” facility which allows the com¬ 
puter automatically to select processing 
according to a prearranged priority. 

This means, for instance, that the 
computer might be processing the bank 
staff payroll while continuing to moni¬ 
tor the input lines from the remote 
Unisaver teller sets. 

When a remote station signals some 
activity, the computer switches over 
temporarily to process the customer’s 
business, which would naturally have 
higher priority. 

Thus a means is provided for the 



















































TAUT BAND SUSPENSION 



The Paton Range of Heavy and Light Dufy Volf and Ammeters is now available as 
an OPTIONAL ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Move¬ 
ments. No jewels, no pivots, no springs, no hysteresis, no friction. The 
complete solution to shock and vibration problems. Extreme sensitivity from 10 micro¬ 
amps F.S.D. — The ultimate of Consistent Reliability . 



>*;«♦» tlCLTRICAL 


Illustrating THREE VERSIONS OF MODEL 536 IS±" 


Square Pattern). 


CONCENTRIC 
9" Scale 


STANDARD 
5" Scale 


QUADRANT 
6" Scale 


PATON ELECTRICAL MAKE THE COMPLETE RANGE 

—OVER 40 CASE SIZES. From 2" to 10". In Square, Round 
(Flush or Projection), Edgewise, Sector, etc. Moving Iron, 
Moving Coil, Dynamometer and Thermal—Synchroscopes, 
Frequency (Reed and Dyna), Watts, Power Factor, etc. 

MULTIMETERS Series 32 (32 Ranges) 

Model M32, 1,000 Ohms/V, Pivoted Movement £14 17 6 
„ „ „ „ Taut Band .... £16 7 6 

Model MX32, 20,000 Ohms/V, Pivoted Movement £23 10 0 
„ „ „ „ Taut Band . . . . £25 0 0 

Model MXL32, 40,000 Ohms/V, Taut Band, only £29 5 0 
OVERLOAD METER PROTECTION fitted to all multimeters. 
Write for TERMS. PRICES PLUS TAX. 

SERVICE: Paton Instruments are AUSTRALIAN MADE and 
backed by FACTORY SERVICE. 



NOW The PATON 
Clip-on Multi-Range 
AMMETER 

with TAUT BAND 
SUSPENSION 

Ranges: 0/10, 30, —100, 

—300, —1,000 amps. Ac. 

Price: £29/10/. 



PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD 

Established over 25 years 

pecialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY—71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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complete automation of savings bank 
procedures. 

The application of the real-time prin¬ 
ciple to banking is but one example of 
the total possibilities. 

The Unisaver teller set was speci¬ 
fically designed for the banking problem, 
but the central computer is really a 
quite flexible system designed to operate 
with various other forms of remote 
control in any situation requiring con¬ 
tinuous and instantaneous processing of 
information. 

Another current application is the 
airlines reservation system being used 
by several American companies. 

Here, the teller set is replaced by a 
so called Agent Set. Seat availability, 
sales, cancellations and flight data of 
all types are instantaneously ascertained 
and executed by an agent merely by 
pressing the appropriate buttons. 

One problem, associated perhaps more 
with trading than simple savings bank 



The main con¬ 
trol panel for the 
Univac USS 80 
computer. The 
meter panel at 
the top contains 
power supply test 
circuitry and in¬ 
dicators for v ari- 
o u s automatic 
error checks. The 
lower panel pro¬ 
vides complete 
control of the 
computer and its 
associated equip¬ 
ment. 


Inside a sealed 
drum (left) itself 
externally a i r- 
cooled, the mag- 
n e t i c memory 
drum of the 
Univac USS 80 
computer spins at 
7800 rpm, in an 
atmosphere o f 
low pressure 
helium gas. 
Connections . to 
the read /write 
heads are via 
Cannon plugs and 
sockets at the top 
of the assembly 
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a control record of the cheques, giving 
batch totals, totals for individual banks, 
and a master total of all cheques pro¬ 
cessed. 

On a magnetic tape unit, again 
simultaneously with cheque reading, 
such information as account numbers, 
amounts, and codes for various trans¬ 
actions are recorded for future printing 
out on the audit lister where necessary. 

The overall complex operation is con¬ 
trolled by the System Controller, which 
functions in a manner similar to the 
central processor in a more conventional 
computer system only, in this case, the 
program is built in. 

Of a quite different nature is the 
rather unusual application of the com¬ 
puter to Management Games. 

This is an idea which has stemmed 


from the war games familiar to most 
people and used extensively during and 
after World War II. 

The purpose of the game was to 
simulate actual battle conditions as 
closely as possible with the aid of all 
manner of models, charts and dummy 
equipment, so as to give military per¬ 
sonnel the necessary experience in taking 
decisive action. 

In the competitive world of business 
the art of wise decision making is equal¬ 
ly important, and many “models” have 
been evolved to aid students during 
business training. These are valuable and 
necessary adjuncts when it would be 
often expensive to provide on-the-job 
experience. 

Now, with the aid of the computer, 

Continued on Page 111 


procedures, is the handling of the in¬ 
creasing volume of cheques passing 
through the banking system. 

The problem has been considerably 
lessened by the adoption of a system of 
magnetic ink character recognition 
known as MICR. 

This system provides for numbers, 
which will identify bank, branch and 
customer account, to be printed in 
magnetisable ink in a specially reserved 
space along the lower edge of cheques 
and deposit slips. 

The characters can be recognised by 
electronic machines developed for this 
purpose and can also be read visually. 

An electronic system for the complete 
handling of documents so marked has 
been produced by National Data Pro¬ 
cessing, a subsidiary of the Univac 
Division. 

A major unit of the system is an 
18 pocket sorter capable of processing 
documents at the rate of 1200 per 
minute. Cheques are picked up, mag¬ 
netised, read, endorsed, sorted and num¬ 
bered all in the same operation. 

At the same time an Audit Lister, 
which prints at the same rate, prints 



The transport mechanism for the high speed tape store. The outer motors 
for reeling are governed by tape positioning servo mechanism. The capstan 
motor (centre) rotates continuously, with a clutch and brake system to 
secure the high speed positioning and read/record. 
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By Aldew P. Armagnac 

I T looks like the gun turret of a tank, atop an oblong box. It comes to life with 
the loud whirring of a husky 10-h.p. motor and a hydraulic pump. The turret 
swings, a tubular arm reaches out—and a steel hand opens and closes like a 
human one. 

This new mechanical wonder is the first all-purpose robot for industry. To 
teach it a job, you simply lead it through its paces by the hand. Automatically it 
will perform the same task, over and over, as many times as you want. Then it 
will as quickly learn to do an entirely different job. 

If you want it to, this versatile automaton will play “May Country ‘Tis of The” 
on a piano or xylophone. It will pour coffee into cups set at random on a table— 
as it’s pictured doing below! Or it will pick up alphabet blocks and spell its 
own name: “Unimate.” 

Actually, the 25,000 dollar robot will earn its keep, in industrial plants, at far 
more practical tasks. Automatically, Unimate will assemble parts, feed a lathe, 
then a die-casting machine, operate a welding gun, spray paint, run a punch press, 
or load a conveyor. 

From a die-casting machine, for example, its mechanical hand plucks a 
500-degree-hot metal frame for the triangular vent window of a car’s front door. 
The robot arm swings, dips, and plunges the frame into a quenching tank. Four 
seconds pass. Then the hand deftly lifts out the cooled frame—and drops it on a 
conveyor belt. The arm swings back to the die-casting machine, waits until 
another frame is ready—and the sequence repeats. 

At the Bethel, Conn. (U.S.A.) plant of Consolidated Controls Corp.— 
Unimate’s maker—this feat was demonstrated to the author by the latest of the 
commercial-model robots to be built. The first one recently began doing a similar 
job for one of the country’s leading auto firms, which is keeping its trials of the 
robot a trade secret. 

Recording mechanical motions and playing them back is an art that has come 


Teachable 
Robot Gan 
Remember 

200 

Commands 

Unimats handles a red-hot 
^ billet. Multiple - exposure 
photo shows movement of 
turret-mounted hand carry¬ 
ing the load . 


a long way .from the punched paper rolls 
of yesterday’s player pianos and the pat¬ 
tern-forming perforated cards of early 
Jacquard textile looms. 

To modern factories, automation al¬ 
ready has brought machine tools that 
perform intricate tasks, without human 
guidance, by following instructions re¬ 
corded on magnetic tape or punched 
plastic. Until now, though, each of these 
elaborate and costly tools has been de¬ 
signed specifically for one particular 
kind of job. 

Unimate is a new concept. With it, a 
user can afford to automate an operation 
that will last only a few weeks before 
a production run is completed. Then a 
fork-lift truck will pick up the 3,000- 
pound robot and trundle it to another 
part of his factory, where it can be 
retrained—in 30 minutes or so—to tackle 
a new job. Hence its name, which stands 
for “universal automation.” 

Unimate’s business end, its mechani¬ 
cal hand, grasps an object with two 
opposed metal fingers. They close under 
compressed-air pressure—which can be 
adjusted, so they’ll pick up an egg with¬ 
out breaking it or grip a steel block 
with 300-pound force. Interchangeable 
fingers of different shapes, some padded, 
fit whatever Unimate is to hold. It 
manipulates a 25-pound load with ease; 
one of 75 pounds at reduced speed. 

A hydraulic-muscled arm and wrist 



A robot takes a coffee break. Demonstrating its versatility, Unimate grasps coffee pot and fills 
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wield the hand with the dexterity of a 
human worker—and a much longer 
reach. The extensible arm slides out 
from four to Ik feet. It swings horizon¬ 
tally, on Unimate’s rotating turret, 
through 220 degrees; and tilts up or 
down, to 30 degrees above or below 
horizontal. The wrist bends up or down 
through 220 degrees and swivels in a 
half-circle—enough to turn a piece up¬ 
side down. 

These five motions enable Unimate to 
grasp an object in any position, any¬ 
where within a space of 350 cubic feet 
—extending from in front of it past 
midway back on each side, and from 
four inches to Ik feet above floor level. 
It executes the needed motions all at 
once, after it’s taught them one at a 
time. 

EASILY TRAINED 

Any foreman or setup man can train 
Unimate. He attaches a simple “teaching 
harness,” a string of pushbutton control 
boxes with buttons in opposed pairs. 
Each pair puts Unimate through one of 
its five motions—forward or backward, 
according to which button is pressed. 

By pushing the right buttons. Uni¬ 
mate’s teacher leads its hand out, side- 
wise, up or down, and suitably angled 
and swivelled by the wrist, to Position 1 
of its intended job. Should it overshoot 
that point, he can make it back and fill 
until its positioning is accurate. Then he 
presses a “Record” button on Unimate’s 
main control panel—and the hand’s final 
position is impressed on Unimate’s prodi¬ 
gious memory. 

Thus Unimate may be given as many 
as 200 commands—which it will auto¬ 
matically carry out, one after another, 
in a single performance. Typically, each 
command instructs Unimate to move its 
hand, by a combination of its five mot¬ 
ions, to a specified new position. 

What Unimate is to do there is includ¬ 
ed in the same command. By using vari¬ 
ous controls, before hitting the “Record” 
button, the teacher can order the hand 
to grasp an object at Position 4—or to 
drop it at Position 18. He can tell the 
hand to wait so many seconds before 
going to a new position—a “time delay” 
used in cooling that die casting in the 
quenching tank. And he can direct Uni¬ 
mate, at any point, to start or stop an 
auxiliary device — a paint sprayer or 
welding gun. 


three cups set around table without spilling a ■ drop, after being taught where cups are. 
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With a whole program recorded, the 
robot’s instructor presses a “Repeat 
Once” button. Unimate plays back all 
it’s just learned, and stops—like an anx¬ 
ious pupil awaiting teacher’s approval. 
If its performance suits its mentor, he 
presses another button—“Repeat Con¬ 
tinuous”—to put Unimate to work. 

Within Unimate’s base is the secret 
of its learning ability—a magnetic drum 
turning intermittently to bring each of 
200 lengthwise strips of metal beneath 
a row of recording heads. Pressing the 
“Record” button registers the hand’s 
desired position in the form of numbers 
—which measures the hand’s travel in 
each of its five motions. (Instead of con¬ 
ventional numbers. Unimate uses strings 
of 0’s andl’s, the “binary” numbers that 
electronic devices understand.) Other in¬ 
structions of a command go on the same 
strip. 

In performing an assigned task, Uni¬ 
mate turns the drum to bring each mag¬ 


Memory is this 30-in-long 
which stores up to 200 commands 
on magnetised metal strips. Drum 
rotates intermittently to bring each 
strip below a row of recording and 
play back heads . 


Will Unimate compete for your job 

If so, chances are your job isn't good enough for you, answers 
its maker. Consolidated president J. P. Engelberger. Where 
Unimate shines is precisely at tasks that human workers 
shouldn't be doing, he maintains—jobs that are hot, noisy, 
hazardous, or monotonous. Since such chores don't bother 
Unimate a bit, Engelberger advocates: "Let our mechanical 
slaves release men from drudgery . . . and let's give men jobs 
that are worthy of men." 


netized command strip beneath a row of 
read-out heads. Obediently the hand 
starts moving—and Unimate’s brainlike 
circuitry, noting the changing numbers 
that measure the hand’s progress, con¬ 
stantly compares them with the ones on 
the memory drum. When all the num¬ 
bers match, the hand comes to a stop. 
Unimate boasts a positioning accuracy 
within 50/1,000 of an inch. 

When Unimate completes a once-only 
industrial task, the commands on the 
memory drum can be erased, and the 
drum used over again. A user can sub¬ 
stitute a new drum and store the other 
in his “library,” if the operation will be 
repeated at a future time. 

Compact, Unimate stands 4k feet 
high, on a four-by-five-foot base. Rug¬ 
ged, its designed for five years of two- 
shift operation without a major overhaul. 
All it asks is kilowatts—no lunch, no 
sparing from heavy tasks, no retirement 
benefits. 


Unimate learns a task. By pushing 
buttons the teacher puts it through 
all the desired motions. Unimate 
will repeat these motions auto¬ 
matically . 

















SUPERIOR ELECTRIC POWERSTATS 



transformers 


with fractional voltage adjustment 




Type 236 9 Amps 
Price £41-10-0 


Type 226 6 Amps. 
Price £29-2-6 


All prices f.o.r. Sydney plus sales tax — slightly higher interstate. 


DELIVERY OF THE POWERSTATS ILLUSTRATED ABOVE CAN BE MADE FROM STOCK 


Powerstats incorporate the most up-to-date refinements in the variable transformer field 
and so provide high ratings and performance characteristics. Separate ratings are given 
for constant impedance and constant-current loads to permit maximum use of the Power- 
stat. 

The Powerstat variable voltage transformer is of auto type using toroidal coil winding and 
core. It is fitted with a moving brush contactor of special design operating on a rhodium 
plated track which is precision ground to permit fractional adjustment of voltage. Free¬ 
dom from "slop" together with smooth operation is ensured by a substantial drive shaft 
rotating in nylon bearings. 

The core of the Powerstat is fashioned from very high quality electrical steel wound in 
toroid form so reducing iron losses to an absolute minimum. 

The full Powerstat range includes a wide variety of units with outputs up to 217 KVA. 


CHARACTERISTICS OF TYPES ABOVE 


Input Voltage 
Output Voltage 
Regulation 

Distortion 

Operating Temperature 
Operating Range 


240 Volts 50/60 cycles 
Continuously variable from 0 to 280 V. 
Negligible variation in output voltage 
between no load and full load. 

No variation in output waveform which is 
a replica of the input. 

Temperature rise for rated output is 
less than 50°C above ambient. 
Between —20°C and +40°C ambient. 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY. (MA841I) 

Also at 15 ABBOTSFORD STREET, 77 WRIGHT STREET, 135 BEAUMONT STREET, 
NTH. MELBOURNE ADELAIDE HAMILTON, NEWCASTLE 

30-2491 LA5177 MA4744 


10 


Radio, Television & Hobbies, January, 7963 














Operating in conjunction with an ordinary television receiver , E.M.I/s midget 
type 8 camera gives students a close-up view during an engineering lecture. 


a simple C.C.TV (closed circuit tele¬ 
vision), can be made up merely by con¬ 
nection to a domestic television receiver. 

The Type 8, however, in addition to 
an R.F. output, also has a video output. 

The camera is obtainable for opera¬ 
tion on British, Continental, or Ameri¬ 
can line standards and modulation sys¬ 
tems and the sensitivity is high enough 
to give first-class results under normal 
room lighting conditions. The camera 
will operate equally well from mains or 
a twelve volt battery supply. The fully 
transistorised circuitry draws only 15 
watts from the mains, or 1 amp. from 
a battery. 


The Type 8 has been designed pri¬ 
marily as an inexpensive but high quality 
unit for industrial and commercial uses 
and, to this end, E.M.T. Electronics Ltd. 
is marketing a number of optional ex¬ 
tras. These include a range of lenses 
including wide-angle and telephoto 
types, tripod, remotely controlled pan- 
and-tilt head and special types of hous¬ 
ing, such a 5 weatherproof and dustproof 
types. 

The construction is robust enough to 
withstand vibration encountered in such 
applications as the examination of 
vehicle suspension systems under opera¬ 
tional conditions. 






BAT RADAR" TO HELP BLIND 


A "bat radar" device which, when fully developed, may allow a 
blind man to throw away his cane has been produced by Lockheed 
Missiles and Space Company scientists. 

I N its present preliminary form, the both the echo and the Doppler effect, 
instrument enables a blindfolded per- just as the bat does. With this signal, 
son to detect and make his way around the operator can tell more about the 
such objects as filing cabinets, cars, trees objects in front of him, and can even 
and other people. He can walk toward determine their motion, 
a wall, locate an open door and pass 
through it without seeing or touching 
the dorway. 

When refined, the Lockheed scientists 
are convinced this instrument will “see” 
much smaller objects in a wide vertical 
range. It will probably never be as 
sensitive , as a bat’s mechanism, after 
which it is modelled. 

Much of the sophistication in the bat’s 
radar system lies in the thought pro¬ 
cesses of bats — how they process the 
information received through their ears. 

If scientists can learn mdre about the 
mental mechanism of bats — as well as 
other animals — they may convert this 
knowledge to great value for man. This 
is the real object of bionics research. 

The range of the existing instrument 
is about 20 feet. 

Two basic systems of signal transmis¬ 
sion and reception have been developed. 

The first and simpler transmits a series 
of pulses, and the reflected sound comes 
to the earphones as a series of clicks, 
like a fast woodpecker. 

The second system employs the Dop¬ 
pler effect, or a sound-in-motion change 
in tone. 

The most sensitive system employs 


Selling for £75 sterling, this tiny 
camera can be connected directly 
to a standard domestic television 
receiver . 

uring 4£ x 3£ x 8 inches, the camera is 
small enough to be held in one hand. 
The transistorised circuitry and the oper¬ 
ation of the camera have been simplified 
as much as possible and the power 
source can be either mains or battery. 
The camera, like the earlier N.E.V. 
units, is designed to work in conjunction 
with an ordinary‘domestic television re¬ 
ceiver to which it is connected by co¬ 
axial cable. 

Signal output is 5 mV R.F. on any 
channel in Band 1, and 405, 525, or 625 
line models can be supplied. A feature 
of the camera is that it automatically 
adjusts itself to light levels and can 
therefore be left entirely unattended de¬ 
spite reasonable variations in ambient 
lighting. 

The second of the new cameras is the 
Type 8 manufactured by E.M.I. Elec¬ 
tronics Ltd (3). Like the N.E.V. Icon. 


DOMESTIC 

TELEVISION 

BECOMING 

PRACTICAL 


The rapid build-up of interest 
in closed circuit television has 
resulted in the introduction of 
two new cameras by British 
manufacturers, both of which 
are capable of use directly 
with ordinary domestic tele¬ 
vision receivers . 

T HE Nottingham Electronic Valve 
Company Ltd., which has already 
established itself as specialists catering 
for those demanding the utmost econ¬ 
omy in outlay, is marketing a tiny cam¬ 
era. less lens, at £stg75. 

It is named the N.E.V. “Icon,” and is 
aimed principally at the huge and, as 
yet, virtually untapped domestic mar¬ 
ket. The manufacturers have anticipated 
a big demand for this camera in home 
entertainment, baby-watching, sick-room 
surveillance and similar tasks, although 
the camera is equally suitable for many 
industrial, educational and business uses. 
Weighing only four pounds and meas- 
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This view of the astronaut inside 
the space craft shows the prone 
position adopted for take-off and 
re-entry. A contour couch, moulded 
to the astronaut's body, provides 
the necessary support to withstand 
the high G forces involved. 


Now, the hydrostatic pressure of the 
blood in the blood vessels is added to 
the pressure induced by the heart. Thus 
the blood pressure in the feet is approxi¬ 
mately 140 millimeters of mercury but, 
because there is little or no hydrostatic 
pressure upwards, the pressure on the 
brain is only about 70 millimeters of 
mercury. 

Now if a pilot is accelerating upwards 
head first the blood will be forced to¬ 
wards his feet and his brain will be 
deprived of a suitable blood supply. The 
pressure at his feet may rise to as much 
as 230 millimeters and decrease in his 
brain to only 10 millimeters. The brain 
cannot withstand being deprived of a 
blood supply for more than a second or 
two without loss of consciousness and 
blackout occurs. 

When acceleration is feet first uncon¬ 
sciousness occurs for another reason if 
the force of, G rises above the safety 
level. Blood pressure rises in the head 


Space Vehicle Environments 

Last month we dealt in some detail with the environmental control system which created arti¬ 
ficial atmospheric conditions for the survival of the space astronaut. Now that the full results of 
the United States Mercury project orbital space flights have been published we can give 
some interesting details of other important components of the Mercury space craft. 


O NE aspect of the take-off of space 
craft from earth which is of particu¬ 
lar interest is the methods adopted to 
counteract the effect of great accelera¬ 
tion on the astronaut’s body, and the 
effect of deceleration on re-entry into the 
atmosphere. 

(Acceleration is an increase in velocity 
and deceleration is a decrease in 
velocity.) 

The human body is built to live under 
the force of gravity exerted by the earth. 
What we refer to as weight is the force 
of gravity pulling a body to the earth. 

Certain vital functions of . the human 
body are conditioned by the force of 
gravity acting on the fluids and tissues. 
For example the balance of the human 
body is maintained by the force of 
gravity acting on the fluid of the inner 
ear. Other functions such as blood 
pressure is intimately connected with the 
action of the force of gravity on the 
blood stream. 

If the speed of the body changes 
there is a corresponding increase in its 
weight. This is expressed in terms of 


k G.” 


The force of gravity is expressed as 
being one G, twice the force of gravity 
is a force of two G, and so on. This 
variation is brought about both by ac¬ 
celeration and deceleration. 


Experiments have shown that the un¬ 
protected body can withstand an 
acceleration of three G acting from his 
feet to head and five G acting from 
head to feet. At G forces greater than 
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these the pilot experiences all kinds of 
reactions including blackouts and red¬ 
outs. 

The effects on the body depend on the 
length of time to which the body is sub¬ 
jected to high acceleration. 

The force experienced in the orbital 
space flights is about six G during take¬ 
off and a brief period of 11 G during 
re-entry into the atmosphere. 

Many ideas were worked out and 
tried in order to minimise the effects of 
high G forces. These range from strap¬ 
ping the pilot into 

the seat, to com¬ 
plete immersion in %*CIIvll 

a fluid. The latter 

is the most effective and when complete¬ 
ly immersed in a container of water, the 
pilot can withstand acceleration of 32 G 
for five seconds. However, such a 

method is rather impractical at the pre¬ 
sent time, so th&t other methods had to 
be adopted. In the Mercury space 

vehicle a combination of space suit and 
form-fitting couch was used very suc¬ 
cessfully. 

In order to gain some idea of the re¬ 
quirements of any anti-G device it will 
be useful to describe the symptoms 
which become manifest in an unpro¬ 
tected human body subjected to high G 
forces. 

When blood pressure is measured the 
instrument is placed on the forearm at 
a level with the heart. In a normal male 
this pressure is equal to about 100 milli¬ 
meters of mercury. 

RadiOi 


and because of the resultant loss of 
nervous function the heart does not 
pump sufficient new blood into it. 

Consequently the available oxygen in 
the blood in the head is soon used up 
but is not replaced at a fast enough 
rate. Because the purpose of the blood 
in the head is to convey oxygen to the 
brain the latter is thus deprived of 
oxygen and unconsciousness occurs. 

In addition to blood pressure disturb¬ 
ances there are disturbances to the 
nervous system and displacements of the 
internal organs if 
the force of G is 
too great. 

In order to 
minimise these effects several expedients 
are available but the form-fitting couch 
as used in the Mercury space projects 
has proved the most effective. 

Experiments outside the space vehicle 
have shown that there are great advan¬ 
tages in having the pilot lie at right 
angles to the travel. 

Thus in the Mercury rocket the astro¬ 
naut lies on his back on a special couch 
which has been moulded to his body. 
As will be seen from the picture here¬ 
with. his knees are bent and his trunk 
is slightly elevated from the horizontal. 
In this position the effects of acceleration 
are exerted on the shortest axis of his 
body. 

Due to the raising of the trunk and 
knees there is a slight hydrostatic 
pressure between heart and head, but 
this is not of much consequence against 
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These diagrams show the temperatures generated in various parts of the 
1 capsule during its flight , and the measures taken to protect the astronaut 
and vital mechanisms in the capsule . 


the advantage of having the abdominal 
organs displaced towards the pelvis, 
rather than against the diaphragm as 
they would be in any other position. 

The position of the astronaut is the 
same on re-entry into the atmosphere 
because the space vehicle is turned 
around at this stage. The astronaut’s 
body is thus subjected to the G force 
resulting from deceleration in the same 
direction as during his outward journey, 
namely, with his body forced down into 
his form-fitting couch. 

The effect will be more clearly under¬ 
stood if you remember what happens 
when you decelerate in your car. You 
tend to move forward. Now imagine 
yourself in the same circumstances with 
your back toward the engine, but lean¬ 
ing against a support of such as the 
back of a seat. In these circumstances 
you would be pressed into the seat when 
the brakes are applied. 

RE-ENTRY HEAT 

Another interesting aspect of space 
flight is the problem of the’ heat gener¬ 
ated on re-entry of the space capsule in¬ 
to the atmosphere. How are the astro¬ 
naut and his instruments protected from 
this extreme heat? 

In order to gain some idea of the tem¬ 
peratures involved we reprint herewith a 
diagram which gives some figures 
regarding temperatures encountered. 

At the start of re-entry the tempera¬ 
ture of the aircap surrounding the front 
end of the capsule rises to about 9,500 
degrees F., which is almost the same as 
the temperature at the surface of the sun. 
However, the surface of the heat shield 
attains a temperature of only 3,000 de¬ 
grees. 

In the same circumstances the temper¬ 
ature of the shingles (about which more 
later) on the conical section of the after¬ 
body reaches about 1,000 degrees, and 
those on the smaller tubular section a 
mere 600 degrees. 

On the flight outwards when the 
smaller end of the capsule points in the 
flight direction, there is a temperature 
rise on the body of about 1,300 degrees 
F. 

In orbit the outer shingles round the 
space cabin rise to 200 degrees F. and fall 
to —25 degrees depending on whether 
the sun is shining on the cabin or not. 
The temperature inside the astronaut’s 
cabin remains at livable levels, thanks 
to the environmental control system 
described last month. 

HEAT SHIELDS 

We will now see how the spacecraft 
is constructed to enable it to withstand 
these extreme temperatures. 

As will be seen from the diagram 
herewith, the capsule is rounded at one 
end and pointed at the other. The 
rounded end consists of what is termed 
an Ablation Shield, and which forms an 
integral though expendable part of the 
capsule. 

The ablation shield consists of a mix¬ 
ture of glass fibres and resin in such 
proportions that the heat applied to it 
under re-entry conditions causes the 
resin to boil off whilst the glass fibres 
provide strength and serve to hold the 
shield together. 

When the capsule enters the high 
heating phase of re-entry the resin layer 
boils off and vaporises at low tempera¬ 
tures into the hot boundary layer of air. 
This absorption of heat results in a cool¬ 


ing of the boundary layer of air. In 
other words, the resin acts as a heat 
sink. 

The afterbody of the capsule consist¬ 
ing of the cone, cylinder antenna and 
parachute canister is protected to an ex¬ 
tent from the hot boundary air and the 
products of the resin combustion, be¬ 
cause it has inwards sloping sides and 
therefore lies in the dead air region 
behind the ablation shield. As a result, 
the afterbody receives only up to 10 
per cent of the heat received by the 
ablation shield. 

The afterbody is constructed on the 
double wall principle with insulation be¬ 
tween the inner and outer walls. 

On the outside of the conical section 
of the capsule, shingles of high tempera¬ 
ture alloy (Rene 41, .016 in) are fitted, 
while the smaller cylindrical section is 
fitted with .22 in beryllium shingles. 
These shingles are used as a heat sink, 
with the outside blackened in order to 
radiate heat away from the inside of the 
capsule. 

It will thus be seen that considerable 
care is taken in the design of the craft 
to ensure maximum safety for the astro¬ 
naut and the craft structure against the 
high temperatures encountered during 
flight. 


Inside the spacecraft the instrumen¬ 
tation is very extensive and includes in 
addition to the environmental control 
system, voice, radar beacons, command, 
recovery and telemetry links of various 
kinds. The desired system can be select¬ 
ed by the astronaut by means of a 
number of switches mounted on the 
instrument panel. 

The voice system consists of three 
transceivers — one VHF unit of 2 watts, 
one of 0.5 watt, and one high frequency 
transceiver of 5 watts. The primary sys¬ 
tem uses the VHF link because of its 
better voice quality. The range of these 
transceivers is adequate for the project. 
The high frequency transceiver is used 
mainly for verification of system opera¬ 
tion. 

The radar system consists of two bea¬ 
cons which are on continuously so that 
they can be “interrogated” when within 
range of a ground station and used for 
ground tracking. So well did these func¬ 
tion that the orbital trajectory of the 
spacecraft was well defined at the end of 
the first orbit. 

The command system is for the pur¬ 
poses of ending the flight and returning 
the capsule to earth in the event of a 
malfunction. It is also used to bring into 



Astronaut John Glenn being fitted with body sensors to enable ground 
stations to keep a constant check on his physical condition. Other sensors 


were incorporated in the space suit . 
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Fully dressed for space . An assistant attends to the last stages of "suiting 
up" prior to John Glenn's space flight. Body sensor connections are brought 
out via a "bio-connectorNote the air hose) and the temporary air condition¬ 
ing plant behind the chair, 


action the retro rockets or to calibrate 
instruments from the ground. 

The recovery system consists of a high 
frequency transceiver of 1 watt rating, 
one recovery package of a 1 watt con¬ 
tinuous wave beacon and a pulse beacon 
of 91 watts. These were used by recovery 
craft to locate the capsule after landing 
in the sea. 

The telemetry system consists of two 
frequency modulated transmitters 
through which medical data and some 
system performance data is transmitted. 

The biomedical data transmitted 
through the telemetry system includes 
me astronaut’s electrocardiogram (ECG), 
respiration rate and depth, blood press¬ 
ure, and body temperature. In addition 
a 16 millimetre camera takes pictures in 
colour of the face of the astronaut and 
the upper portion of his torso. 

The biomedical instruments are inge¬ 
niously contrived to operate successfully 
under the difficult conditions created by 
the astronaut being enclosed in a space 
suit. 

In the ECG sensors, silicone rubber 
rings support discs of 40 mesh stainless 
steel 30 millimetres in diameter, 2 milli¬ 
metres above the surface of the skin. A 
coaxial cable is brought out from the 
screen, the centre of the cable being 
soldered to it. Suitable means are 
adopted to prevent the entry of moisture. 

The skin is washed and shaved and 
the cavity of the ring is filled with a 
paste of bentonite clay, calcium chloride 

14 


and water. The electrode is then applied 
to the skin and sealed into place with 
moleskin. The signals generated by the 
heart and picked up by the wire mesh 
are transmitted via the coaxial cable to 
the instrument package. 


For the technically minded the ECG 
instrumentation consists of differential 
amplifiers with high impedence and good 



Details of the BPMS cuff and a block 
diagram of the associated micro¬ 
phone circuit. This measurement 
was one of the more difficult ones 
to devise. 


common mode rejection. These raise the 
signal to that required by the input of 
the spacecraft telemetry system. 

The respiration rate and depth sensor 
consists of a thermistor anemometer 
which detects the flow of expired air. 
The thermistor is supplied *with current 
to maintain its temperature at about 200 
degrees F. in still air. It is mounted in a 
plastic container attached to one of the 
microphones in the helmet. A portion 
of the expired air from the astronaut 
is collected in a funnel and passed across 
the thermistor. 

In operation the flow of expired air 
cools the thermistor and this causes a 
variation of voltage across it. This is 
sensed by a small preamplifier located 
on the thermistor and transmitted from 
there by means of a coaxial cable to the 
instrument package. 

BODY TEMPERATURE 

A thermistor is also used to measure 
body temperature. This consists of a 
small plastic cylinder 25 millimetres long 
and 3 millimetres in diameter in the 
form of a rectal catheter. The thermistor 
forms one arm of a resistance bridge ex¬ 
cited by 400 cps current. This bridge 
is located in the instrument , package of 
the spacecraft. 

Perhaps the most complex of the bio¬ 
medical instruments is the Blood Pres¬ 
sure Measuring System (BPMS) as cer¬ 
tain safeguards have to be provided in 
case the astronaut becomes unconscious. 
The same principle used by a doctor in 
taking blood pressure is used, namely, 
an inflatable band or cuff over the upper 
left forearm. 

This cuff is inflated by hand pressure. 
A microphone placed over the brachial 
artery transduces the sounds of the pulse. 
These are amplified and mixed with a 
signal from the pressure transducer which 
transmits the cuff pressure. By identi¬ 
fying the points of inception and cessa¬ 
tion of the microphone signal on the 
cuff pressure signal the systolic and 
diastolic pressures can be found. 

Automatic safeguards were adopted 
which cut off the cuff pressure if it re¬ 
mained too high for more than two min¬ 
utes. This was in case the astronaut be¬ 
came- unconscious and could not operate 
the instrument. 

PULSE MICROPHONE 

The pulse microphone is a specially 
constructed damped piezo-electric instru¬ 
ment about 3.5 centimetres diameter and 
o.5 mm. thick. The microphone signal 
is filtered to use only signals between 32 
and 40 cycles per second, which greatly 
reduces the ambient noise level. 

The microphone is also so constructed 
that little noise can enter from the side 
away from the skin. Signals from the 
microphone are fed into the amplifiers 
through coaxial cable. 

The amplifier consists of a preampli¬ 
fier and two high gain amplifiers. The 
latter determine the response character¬ 
istics. Cuff pressure is measured by a 
potentiometer type transducer and the 
signal from it passes through a minia¬ 
ture transformer. It is here mixed with 
the output from the microphone and 
passed through protecting clipping cir¬ 
cuits to the telemetry system. 

All connections from the various sen¬ 
sors inside the space suit are taken out 
through a special connector on the suit 
called a bio-connector. 

The various diagrams given here will 
help to elucidate the matter if read in 
(Continued on Page 49) 
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"Wharfedale 


speakers 



Chg/k ! 1 


amplifiers 


pick-up arms 


Tmdberg 


Iape recorders 


ORPHEUS 


Sifex 


1 11 r 11 tallies 



These are the world’s most famous names in audio . . . equipment 
renowned for reliability and undisputed excellence. It*s so 
natural that music lovers who appreciate fine equipment prefer 
to buy from Encel Electronics. It*s only here that you receive 
an outstanding and generous trade-in valuation of your old 
equipment .... only at Encel Electronics that you receive the 
greatest radio value in Australia. 


Write now for our quotation on any of these famous manufac¬ 
turer's products! 



We will care-pack and freight anywhere in 
the Pacific area. If you prefer individual 
components, just ask for our price .... 
you’ll never be disappointed. 


Australia's Greatest Hi-Fi Centre 

H 354 BRIDGE ROAD, RICHMOND 

MJUUU Victoria, mm 

QuftfurnMgink Fac+or y 47 Co PP' n St - ☆ Wholesalers 

Richmond 422883 Trade-Ins 
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PUBLIC ADDRESS 
AMPLIFIERS 


DUAL OPERATION MAI AS OR RATTER Y 

Type PA828 amplifiers may be operated ' ' >■ 7 

from 240 volt or 6 volt battery supply, 
changeover being effected by alternate 
cables which are stowed in rear of hous¬ 
ing. A standby switch is provided to 
conserve battery life. 


Type PA829 20 waft mains or 12 volt bat¬ 
tery amplifier provides all facilities neces¬ 
sary for P.A. Hiring. 

These include two microphone channels with 
third optional channel for microphone or 
pickup. Either high or low output pickups can 
be used. Features include a battery saving 
switch and a bass cut switch to control L.F. 
response when using horn speakers. A plug¬ 
in V.U. meter and monitor speaker with 
their associated switches are ancillary units. 

FOREMOST IN SOUND 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

• 554 PARRAMATTA RD., ASHFIELD, N.S.W. UA079I. • 167 QUEEN STREET, MELBOURNE. MU9I6I. 

• CNR. WILLIAM & NEWCASTLE STREETS, PERTH. 28-3425. 

• 80 CAMERON STREET, LAUNCESTON. 2-1804. • 123 MURRAY STREET, HOBART. 3-3836-7. 

Available in other States from 

newton McLaren ltd., Adelaide, chandlers pty. ltd., Brisbane also from leading wholesalers. 
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'technical 
Review 


ELECTRONIC CHECK ON RAILWAY ROLLING STOCK 


electronic circuitry is housed within 
cubicles situated in a small building 
erected close to the tracks. 

The complete line-side equipment will 
operate continuously for many years with 
a minimum of attention. The only 
regular maintenance necessary is lamp 
replacement (every two to three months) 


A major problem in any railway system is keeping track of rolling stock 
particularly goods waggons. Manual recording is costly, subject to human 
error, and not always available when and where it is most needed. British 
Railways are currently experimenting with an electronic system designed 
to record the location of every waggon, and the direction in which it 
is travelling, ahywhere in the country. 

The electronic automatic waggon to the storage equipment which is housed ^ver ^ two 0 'or^three '°weeks ^ windows 
recording system, which has been in nearby. transmission unit contains stan 

trial use for a year, has proved itself A high frequency magnetic wheelgate, dar i trSoi^ised frequencv sSft tele- 
1° be 99 per cent accurate. operating at 7.5 Kc/s, is used to detect ^ 

During this time, the movements of the approach and passing of a code * F storage units on a time sharing 
approximately 150 “controlled” waggons plate and the direction of travel of the basis ge S 

working between fixed points on the vehicle. This information is also fed to The normal transmission rate is 5 0 

Blackburn-Hellifield line has been the storage equipment. bands, in which case up t0 12 pairs 

monitored, and the information relayed Signals derived from the track-side 0 f equipment may be connected to one 
to a mock control located at Salford, equipment are checked in various ways “speech quality” line, 
nearly 50 miles distant. before being accepted and held in a Concurrently with the development of 

If such a system was adopted uni- ferrite core matrix store. The directional die a utomatic waggon recording system, 
versally, it would put an end to the time information for each waggon is stored a British Transport Commission team 
honoured joke about lost waggons that adjacent to the waggon number. has been studying the whole problem 

crops up so often. It would enable BR The system allows for up to a hundred of freight movement with the support 

operating staff to know exactly where W agons to be recorded individually when of the GEC and by ICT Ltd. 

their waggons—-nearly 900,000 of them passing a monitoring point at speeds up The purpose of the investigation has 
ar ~, at any . . to 100 m.p.h. Operation remains effec- been to determine the feasibility of a 

I he pilot system now m use employs tive even under conditions of rain, snow fully integrated system involving auto- 
an automatic number taker together with and f 0 g. made recording equipment, a trunk com- 

associated apparatus, developed by Sal- After a complete train has passed, . munication system and data handling 
ford Electrical Instruments Ltd., Salford, and directional information has been equipment. 

Lancs., in association with BTCs Chief stored, the data are passed, number by The system envisaged would include 
of Research, Mr C. C. Inglis. number, to the transmission unit. Parity an ICT 1301 computer and relevant 

WACGON CODING digits are added to each group and after accessories. In addition to automatic 

WAot7UiN v^v^uirw each complete waggon number, to pro- recording of traffic, the information 

A binary coded decimal system has vide an overall checking facility. handled would include details of con- 

been adopted for waggon coding, each Because of the wide temperature signments, loading and unloading re- 
figure being represented by a group of variations likely to be experienced with ports, train service references, etc. 
four bars arranged in two rows, and exposed lineside equipment, most of the (“Electronics Weekly,” 7/11/62.) 
each having a different configuration of 
bars. The bars are in metal or plastic, 

and they can be assembled into frames STAINLESS STEEL FOR STANDARD WEIGHTS 

to provide any required number. The 

coding system allows for 10 million ID BCENT research by the U.S. National Bureau of Standards has produced a 
different combinations. AV non-magnetic stainless steel having the same density (8.4 g/cm 3 ) as brass, 

The scanning part of the equipment formally used for standard weights. Since it does not tarnish, its weight is much 
is mounted on extended sleepers adjacent more constant. 

to the track. It is situated so that a In the study, conducted by S. J. Rosenberg and T. P. Royston of the thermal 

beam of modulated light projected from metallurgy laboratory, it was recognised that commercial austenitic stainless steel 

it illuminates the code plates of passing —which is highly corrosion-resistant—could meet the non-magnetic but not the 
wagons. The code plates are fitted at density requirement, since its weight per unit volume is about 7.9 g/cm 3 . Of the 
axle level. various heavy elements that might increase the density, tungsten appeared the most 

A shutter, which is opened auto- promising, even though it could promote the formation of ferrite and hence cause 

matically on the approach of a train by an undesirable increase in permeability. It was anticipated, however, that austenite 
a HF track circuit—known as the “train stability could be maintained by using steels containing a 2-to-l ratio of nickel 
gate”—protects the viewing windows. and chromium. 

Scattered light from the code bars In the experiments, several stainless steels of this composition were combined 

is collected and focused on to two photo- with tungsten by melting in a laboratory induction furnace, and the metal was 
electric cells, one cell viewing the upper poured in the form of 1.5-in.-diam. bars. A 4-hr. homogenising annealing treatment 
row of bars and the ether the lower at 2,000 deg. F. preceded hot working by forging and swaging, in which rods of 
row. 0.6in. diam. were produced. The rods were then cut into 6in.-long specimens for 

As a complete code is scanned, a chemical and spectro-chemical analysis, 

series of signals is produced by each The results of the analysis showed that one of the steels had the characteristics 

photocell which represents the arrange- desired for standard weights. Its principal constituents, in percentages by weight, 
ment of bars, and therefore is an indi- are as follows: Carbon, 0.09; manganese, 1.7; silicon, 1.55; nickel, 32.4; chromium, 
cation of the number of the waggon. 16.2; tungsten, 9.9. The density of this steel as hot worked is 8.42 g/cm 3 and its 
After amplification, these signals are fed magnetic permeability is 1.008. 


Radio, Television & Hobbies, January, 7963 


17 














NEW 

POWER 


RONALD J t PAYNE 


* 

✓ \ 


SUPPLIES by SOLARTRON 




ASI164 



• DECADE VOLTAGE SETTING 

• COMPACT, PORTABLE 

• AUTOMATIC OVERCURRENT 
CUT-OUTS WITH VARIABLE 
LIMIT CURRENT SETTINGS 
ON TRANSISTOR UNITS 

• GOOD TRANSIENT RESPONSE 


TYPE 

AS870.3 | AS757.3 

ASI164 

ASI165 

D.C. OUTPUT VOLTAGE 

0—30V 

0—50V 

0—30V 0—30V 

0—500V, 250V, 0—240V 

CURRENT 

0—3A 

0—1A 

0—IA 0—IA 

0—350MA, 0— I00MA, 

0—3MA 

OUTPUT RESISTANCE 

<0.0112 

<0.0 ID 

<0.03ft 

<0.3«, <0.112, 20017 

STABILITY FACTOR 

>1000:1 

>1000:1 

>1000:1 

>350:1, >350:1, >70:1 

A.C. IMPEDANCE 

0.25ft to lOOKc/s 

0.35ft to 100 Kc/s 

0.35ft to lOOKc/s 

<0.512, <0.50, 20017 

RIPPLE & NOISE 

< 1 MV P-P 

<IMV P-P 

< 1 MV P-P 

< 1 MV P-P 

A.C. OUTPUTS 

— 

— 

— 

6.3V @ 5A, 6.3V @ 5A 

Overload Protection 

Variable I Cut out 

Variable I Cut out 

Variable I Cut out 

Overload Cut out 

REGULATION 

0.1% 

0.1% 

0.1% 

0.025%, 0.004% 

FEATURES 

All Transistor All Transistor 

All Transistor 

Twin Supplies 

Two Independent 
Stabilised Supplies 


RONALD J. T. PAYNE PTY. LTD. 

385 BRIDGE ROAD, RICHMOND, VICTORIA. 42-1416 
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SIMPLE READER 


TECHNICAL REVIEW 


RECOGNISES HANDWRITTEN WORDS 


An interesting phase of computer design is the development of systems 
to read—directly—printed or handwritten words. This article describes 
a simple device, built purely as an exercise to demonstrate certain prin¬ 
ciples, which can recognise a limited number of words. It provides an 
interesting explanation of binary logic and its practical application. 

By Leon D. Harmon* 


been relatively neglected. Two Script- 
reading systems reported recently (see 
Ref.) evolved from the automatic reader 
described here. 

This device automatically recognises 
the 10 digits, zero to nine, when written 
in continuous (cursive) script. The sys¬ 
tem operates in real time, processing the 
writing as it is produced, thus avoiding 


less writing. Here the writer may make 
a very short upper extension on the f, 
and it will still be acceptable to the 
machine. This could not be done in the 
case of four, since a “1” (yes) is required 
for effective separation from the word 
zero. 

The truth table of Fig. 2 and its relay 
contact tree are by no means minimal; 
rather they reflect a set of compromises 
that appears to allow maximum variation 

A UTOMATIC reading of machine- provided by a measure based on word * n . writing habits while tending to mini- 
and hand-printed symbols has re- length or letter count. Consider an mis e relay contacts, 
ceived considerable attention, while the arbitrarily placed axis, say halfway be- The resultant circuit, containing 12 
problem of reading cursive script has tween the guide lines. A count of the relays (10 relays for sequential logic, one 

~ crossings which the script makes with counting relay and one counter-driving 

this axis is typically 7 or 8 for the word relay) and 8 diodes, is shown in Fig. 3. 
one and 11 or 12 for seven. Other All relays are initially released by 

typical counts exist in the other digits, touching the stylus to the Reset button, 
The information obtained from tests momentarily energising relay 7. As the 
based on the properties listed above is subsequent writing proceeds, the counter 
sufficient to separate logically the 10 (relay 9) steps along once for each sepa- 
members of the ensemble. For example, rate intersection of the stylus with seg- 
one can be distinguished from two on ment 8 (the chosen axis) of the commu- 
the necessity for scanning. No attempt ^ as ^ s vertical extension. Two and tator. 
is made to detect letters individually; ^ ree a j^ separable since two has only 

instead, the over-all shape or envelope ^ ne vertically extended letter while three SEQUENTIAL LOGIC 
of a word is inspected. In addition, “f s two - ° ne and r* IX “ ave essentially The f 0 n 0W j n g sequential logic is 

tests are made for word length and for . ® same envelope, but the x slash or emp i 0 y ec i : 

tho nrnearmp cnopiol morLe ci nr. ^ OOt dTC U lStlll CUlSilinC fCdtUTCS, OllC 


are distinguishing features. One 

and seven differ considerably in letter (0 segments 2 or 3 are contacted 
count, hence on axis crossings. before a count of 6, relay 1 latches up. 

For a system that must select one of indicating a bottom vertical extension in 
10 alternatives, 3.3 binary decisions are the , e Jl rly ( £ ve or r fe u wer ax ! s crossm 8 s > 

the minimum number possible, and 4 or porhon of the word, 

binary devices are the fewest that can (2) The only conditions under which 
be used. Because of great variability in relay 2 remains latched up at the end 

writing styles, any practical system will of a word are if a bottom extension 

some of the tests employed here have generally profit from some redundancy; occurs in the middle or right part of the 

proven useful for automatic recognition in the present case we have adopted a word (axis crossings more than 6) and 

__ - J -^ six-bit logic. The truth table used is ^ 1 

shown in Fig. 2. 

The “don't cares,” indicated by dashes, 
are not arbitrary. r Some, like the case 
where rule C (top extension, left) is 


the presence of special marks such as 
dots, crosses and slashes. 

SMALL VOCABULARY 

Obviously, such an approach is suit¬ 
able only for a very small vocabulary. 
Much greater sophistication is required 
for extended recognition. However, 


of an unrestricted ensemble. 

Real-time signals are derived from 
a wired stylus which the writer moves 
over a striated conductive writing sur¬ 
face. This commutator-like surface con¬ 
sists of alternate rows of condutcors and 
insulators. Figure 1 shows the 15 con¬ 
ductors which give crude vertical resolu¬ 
tion and none in the horizontal direction. 

Two brass bars serve as visual guides 
for the writing. The writer is asked to 
consider the bottom one a baseline and 
to let the small letters (e, i, n . . .) 
occupy the space between the guides, 
allowing the vertically extended letters 
(f, h, t . . .) to fall outside these limits. 

The 10 numbers as written in Fig. 1 
show the differences, that can be used 
in a simple detection system. They are 
as follows: (1) Numbers 1, 6, 7, 9, are 
distinct from the others in that they 
contain only small letters, that is, those 
lying roughly between the constraining 
guide lines. (2) Numbers 2, 3, 4, 5, 8 
have vertical extensions above the upper 
guide line while 0, 4, 5, 8 are extended 
below the baseline. (3) These vertical 
extensions may occur in the left (0, 2, 

3, 4, 5), middle (8), or right (8) por- conductive "stylus 
tions of the word. (4) Numbers 5, 6, 

8, 9 have dotted letters and 2, 3, 6, 8 as writing 

have crossed (or slashed) letters. (5) guide lines 
Useful distinctions between words are 


if there has been no bottom extension 
on the left. Relay 2 thus latched up in¬ 
dicates a middle or right bottom exten¬ 
sion. 

(3) A top left extension is indicated 


applied to the word five, allow for care- by relay 3 if segment 13 is contacted 


Fig . 1 . The 

vocabulary of the 
reader is limited 
to the ten words 
shown here . 
Simple analysis 
shows that each 
has a distinctive 
characteristic by 
which it can be 
recognised. The 
lower part of the 
diagram shows 
the striated con¬ 
ductive surface on 
which the words 
are traced with a 


* Bell Telephone Laboratories Inc., 
Murray Hill, N.J» 
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Why compromise between capacitor size and quality? 



Medium Temperature 
Types 

Max. Working Temp.: 
60°/70° C 


Nominal 

Capaci¬ 

Max. 

Wkg. 

Can* 

tance 

V'tage 

(V.) 

64 

Size 

0<F) 

0.32 

1 

0.5 

40 

1 

0.8 

25 

1 

1.25 

16 

1 

1.6 

64 

2 

2 

10 

1 

3.2 

6.4 

1 

3.2 

40 

2 

4 

4 

1 

5 

2.5 

1 

6.4 

25 

2 

6.4 

64 

3 

10 

16 

2 

12.5 

40 

3 

16 

10 

2 

16 

64 

4 

20 

6.4 

2 

25 

4 

2 

25 

25 

3 

32 

2.5 

2 

32 

40 

4 

32 

64 

5 

40 

16 

3 

64 

10 

3 

64 

25 

4 

64 

40 

5 

64 

64 

01 

80 

6.4 

3 

100 

4 

3 

100 

16 

4 

100 

40 

01 

100 

64 

02 

125 

2.5 

3 

125 

25 

5 

160 

10 

4 

160 

25 

01 

160 

40 

02 

160 

64 

03 

200 

6.4 

4 

200 

16 

5 

250 

4 

4 

250 

16 

01 

250 

25 

02 

250 

40 

03 

320 

2.5 

4 

320 

10 

5 

400 

6.4 

5 

400 

10 

01 

400 

16 

02 

400 

25 

03 

500 

4 

5 

500 

6.4 

01 

640 

2.5 

5 

640 

4 

01 

640 

10 

02 

640 

16 

03 

800 

2.5 

01 

800 

6.4 

02 

1,000 

4 

02 

1,000 

10 

03 

1,250 

1,250 

2.5 

02 

6.4 

03 

1,600 

4 

03 

2,000 

2.5 

03 


High Temperature 
Types 

Max. Working Temp.: 
70°/85° C 

Nomina! Max. 

Capacl- Wkg. Can* 

tance V’tage Size 

(/«F) (V.) 


0.64 

64 

3 

1 

40 

3 

1.6 

25 

3 

2.5 

16 

3 

4 

64 

3 

6.4 

40 

3 

10 

25 

3 

10 

64 

4 

16 

16 

3 

16 

40 

4 

20 

64 

5 

25 

10 

3 

25 

25 

4 

25 

64 

00 

32 

6.4 

3 

32 

40 

5 

40 

4 

3 

40 

16 

4 

40 

40 

00 

40 

64 

01 

50 

25 

5 

64 

10 

4 

64 

25 

00 

64 

40 

01 

64 

64 

02 

80 

6.4 

4 

80 

16 

5 

100 

4 

4 

100 

16 

00 

100 

25 

01 

100 

40 

02 

100 

64 

03 

125 

10 

5 

160 

6.4 

5 

160 

16 

01 

160 

25 

02 

160 

40 

03 

200 

4 

5 

250 

10 

01 

250 

16 

02 

250 

25 

03 

320 

6.4 

01 

400 

4 

01 

400 

10 

02 

400 

16 

03 

500 

6.4 

02 

640 

4 

02 

640 

10 

03 

800 

6.4 

03 

1,000 

4 

03 


*Can sizes: 03, 02, 01, 00, 
5, 4, 3, 2, 1. 

♦Above illustrations show 
actual capacitor size. 


PHILIPS 

MINIATURE ELECTROLYTIC 
CAPACITOR RANGE... 

has the best of both! 


PROVEN RELIABILITY. Philips miniature 
capacitors have been performance-proven 
under all Australian conditions. 
SMALLEST SIZES. The smallest Electrolytics 
yet marketed in Australia in a full range. 

WIDEST RANGE. One hundred and four¬ 
teen types. Capacity range-—0.32 pF to 
2,000 jiF. Working voltages—2.5 V. to 
64 V. Working temperature ranges avail¬ 
able—60°/70° and 70°/85° C. 


(zJUniizkdt" 

ELECTRONICS DIVISION OF 
PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 

PHILIPS 

PHE1420/62 
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Most of the remaining errors (0.6 per straints, a very simple system can read 
cent) were due to writing that was too to 10 digits (when cursively hand-written 
smalj to properly operate the detection by reasonably careful writers) with an 
circuits. For example, in some cases accuracy of about 97 per cent, 
an “h” was made no taller than an “e. r 


and the axis crossing count is less than 
5. 

(4) A dot (or slash or cross) is detect¬ 
ed in a rather cheap and dirty way. The 
logic depends on such a mark being 
made after the rest of the word has been 
written. If the stylus hits segment 6 
or 7 but fails to contact segment 9 be¬ 
fore any of the upper segments (10 or 
above) are contacted, relays 4 and 5 
contrive to latch up 4. This effectively 
picks up the discontinuity between the 
tail end of the script (hopefully in the 
lower half of the writing space) and the 
subsequent higher dot, slash or cross. 

(5) Relay 6 is energised for a counter 
total more than 9. 

(6) The presence of two (rather than 
one) left vertical extensions is detected 
by the count-of-two circuit formed by 
relays 11 and 12. Note that relay 11 
represents the function F (the negation 
of condition F); a simpler circuit results. 

This procedure extracts the required 
6 bits of information. After a word is 
written the stylus is touched to the 
Identify contact. This latches up relay 
8, applying voltage to the selected one of 
10 indicator lamps. 

The 45-v supply for the relay and 
counter circuits requires approximately 
i amp, reasonably well regulated. An 
alternative output display employs a 
Nixie 7153 indicator tube which requires 
a 250-v low-current supply. 

PERFORMANCE 

In a controlled test of the device 20 
people wrote five complete sequences of 
the 10 words. They were asked to 
write with reasonable care and with 
their own style and speed. Of these 
1,000 trials there were 96.9 per cent 
correct identifications. 

The errors were due to the following 
causes: Five, six and nine, identified 
respectively as four, one and seven, 
accounted for 2.5 per cent of the errors. 
This is due to failure of the dot detector. 
If the upswing of the final letter of the 
word rises above segment 8 of the com¬ 
mutator, the dot detecting circuit (relays 
4 and 5) is frustrated. 


The device is a simple script recogni¬ 
tion system that demonstrates a few 
principles. It can be improved, but the 
inherent limitations of its detection pro¬ 
cedures do not warrant much more re¬ 
finement. However, the device illus¬ 
trates that, given a few modest con- 


REFERENCE 

L. S. Frishkopf and L. D. Harmon, 
Machine Reading of Cursive Script, 
“Proc. 4th London Symp. on Info. 
Theory,” C. Cherry, ed., p. 300, Butter* 
worth: London, 1961. 

(“Electronics,” 24/8/62.) 

































































































Milliard stereo “ten-ten” 

WITH PRINTED CIRCUIT BOARDS 



PRINTED CIRCUIT BOARD 



Milliard 

STEREO “TEN-TEN” 

High quality reproduction is achieved in 

this amplifier with a complement of two 

6GW8 j ECL86 valves and one low-noise 

A F pentode type EF86 in each channel , 

with a 5AR4/GZ34 rectifier common to both 

channels . The power output is 

10W per channel and the performance is 

comparable to that of the Mullard 

High Quality 10 W Amplifier 

(the well-known Mullard “Five-Ten"). 


Milliard 

MULLARD-AUSTRALIA PTY. LTD., 

35-43 CLARENCE STREET, SYDNEY, 29 2006 and 
123-129 VICTORIA PARADE, COLLINGWOOD, N,5. VIC. 41 6644 

Associated with MULLARD LIMITED, LONDON 


The Mullard leaflet, Mullard Stereo "Ten-Ten", is available on 
receipt of this coupon, together with a stamped, self-addressed, 
foolscap envelope, from:— 

Mullard-Australia Pty. Ltd. G.P.O. Box 2118, Sydney, N.S.W. 
Mullard-Australia Pty. Ltd. G.P.O. Box 97, Collingwood, Vic. 

and from Mullard distributors throughout the Commonwealth. 

NAME..... 

ADDRESS. 


Mill 
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Extruded Bars 

^/HEN bars, rods and tubes of metal are extruded from a 
die, like toothpaste from a tube, it is customary to cut 
them to convenient lengths with a saw or guillotine. A German 
company now says that it has found an inexpensive alternative 
to this method. 

At the die exit, there is placed a small high-frequency 
induction coil. This heats a narrow section of the bar very 
rapidly and when the latter is pulled sharply it quickly forms 
a neck and snaps off. The coil can be used on existing extrusion 
presses and used for all types of metals. 

[Hydraulik GmbH., Mulheimer Strasse 72, Duisburg, Ger¬ 
many.] 

Packing Material 

^IR-FILLED “blisters” are being used as a packing material 
in America. 

Two layers of polyethylene film are brought together, trap¬ 
ping the air between them. The edges are sealed and the two 
film layers are also sealed together at intervals over the face 
of the sheet to form individual air-filled cells. 

The material is said to be lighter than plastic foam and is 
waterproof and heat-resistant. It is now being used to pack 
fine china, fruit and delicate electronic parts. The maker also 
sees a future for it as an insulating material for buildings and 
refrigerators. 

[Airpak Incorporated, Hawthorne, New Jersey, U.S.A.] 

Alumina Film 

NEW ceramic material—cast alumina film—has properties 
which make it suitable for a wide ranee of applications, 
including the manufacture of capacitors for the electronics in¬ 
dustry, in which it replaces mica. Its advantages are high insula¬ 
tion resistance and good power factor. 

This film can be supplied in sheets down to 0.005in thick. 
The sheets can be bonded together to form laminates of excep¬ 
tional strength with high resistance to mechanical or thermal 
shock. Furthermore, complex shapes can readily be stamped 
out during manufacture. 

The film has excellent surface properties which make it 
suitable as a substrate for evaporated microcircuits. 

[The Plessey Co. (U.K.) Limited, Plessey Chemical and 
Metallurgical Division, Towcester, Northants, England.] 

Water-cooled Windows 

^7 ATER-COOLED glass has been introduced in America to 
solve the problem of heat build-up in new air-conditioned 
skyscrapers whose windows do not open. 

The system uses two sheets of glass with a heat-absorbing 
liquid such as water flowing between them. Since the interior 
of the double glass pane is entirely filled with the liquid, it is 
not possible to see the liquid moving. 

In an installation in the South, the water absorbed about 
25 per cent of the heat which fell on the window. The warmed 
water can be pumped to an insulated storage tank and used 
to heat the building after nightfall. 

[Association for Applied Solar Energy, Arizona State Uni¬ 
versity, Tempe, Arizona, U.S.A.] 

Retards Evaporation 

INDEPENDENT tests, carried out on a system which uses 
a blanket of floating spheres of polypropylene to reduce 
loss of heat or loss of material by evaporation from the surfaces 
of open tanks in factories, have demonstrated a saving of nearly 
70 per cent of the heat input and a reduction of evaporation 
losses by over 80 per cent. 

The spheres are about 1.7 inches in diameter and weigh 
4.7 grams each. They can be used in most organic chemicals 
and there is no solvent for the material at room temperatures. 
Polypropylene is highly resistant to inorganic environments and 
is not attacked by water solutions or inorganic salts nor by 
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most mineral acids and bases, even concentrated. This resistance 
is retained at temperatures up to 60 degrees Centigrade and 
even higher. 

In one test, heat input to an insulated tank partly filled 
with water maintained at a constant temperature of 90 degrees 
Centigrade, with a surface area of 4ft by 6ft was reduced from 
14.4kWH for a free surface to 4.34kWH with one layer of 
spheres. Water loss per unit per area per hour at 80 degrees 
Centigrade was cut from 1.54 to 0.182 lb/sq. ft. 

[Lacrinoid Products Ltd., Gidea Park, Essex, England.] 

Automatic Slicer 

SLICING machine which allows for the fat in bacon or 
the holes in Swiss cheese and produces slices of uniform 
weight has been patented in America. 

The “sighting” part of the machine is a camera-type lens 
which is focused on the product being sliced. A computing 
device judges the amount of white fat or holes as the case may 
be and sets the rotating knife accordingly. 

[Gulton Industries, Metuchen, New Jersey, U.S.A.] 

Safety Sockets 

SPECIAL safety socket of the two-pin type has been 
developed to prevent children from inserting nails, wire, etc., 
and thus avoids what can be serious accidents. 


It incorporates a cover for the outlet terminals which is 
contained inside the socket. A pusher keeps both the outlet 
terminals closed off through spring tension and it can only be 



Thirty feet in diameter, this inflatable space station was 
recently fabricated by Goodyear for the American NASA 
research centre in Cleveland, Ohio. Made from rubberised 
fabric, it has the advantage of being physically large t 
while still capable of being packaged in a small container 
for projection into orbit. Units 100ft or larger in 
diameter are envisaged as possible answers to the space 
rendezvous problem. 
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MILLIAMPERES O.C 


METERS by Univer sity Graham 


Panel 

and 

Switchboard 
Meters 
for all 
requirements 


SF Series — 

Switchboard, flush 4 and 6 
in. Moving iron and Mov¬ 
ing Coil. 


Longscale — 
Square Switch¬ 
board 4 and 6 
in. 250 degrees 
m o v ement, 
A.C. and D.C. 


SQ Series — 
Square switch¬ 
board 4 and 6 
in. A.C. and 
D.C. 


A comprehensive range of panel mounting and switch¬ 
board meters is available in 2”, 3”, 4” and 6” nominal 
sizes and case types. Pictured above is the 04 Panel 
Mounting Meter in a new attractive mid-grey colour. 

From small panel meters to large switchboard types 
. . . the “University” line of instruments spans a full 
and comprehensive range of varied requirements for 
industry, power stations, scientific laboratories, tech- t 
nical schools, etc. 

If your need calls for instrumentation . . . then write 
today for brochure. 


106 BELMORE ROAD, 
RIVERWOOD, N.S.W. 

Tel: 53-8758 53-0644 
(5 lines] 

Telegrams: 'RAQUIP,' 
Sydney. 


(A UNIT OF INSTROL) 


W. A.: Atkins (W.A.) Ltd., 894 Hay Street, Perth, W.A. Q'ld.: Keith Percy & Co. Pty. Ltd., Box 1478V, G.P.O., 
Brisbane, Q'ld. S.A.: George Procter, 52 Gawler Place, Adelaide, S.A. Tas.: W. P. Martin and Company, 188 Coll- 
lins Street, Hobart, and 134 Cambridge Street, Launceston. 


I6/FP.52 
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SCIENTIFIC NEWS-cont. 

tripped and the terminals uncovered by equal pressures on two 
spring-loaded catches, one each side of the socket. 

These catches are fitted in exactly the same way as the 
contacts of the neutral conductor in three-point shockproof plugs. 

In the new design, no cover has first to be removed before 
inserting the plug and no socket can be contacted individually 
from the outside. 

[Busch-Jaeger Durener Metailwerke AG., Ludenscheid, 
Germany.] 

Fire-proof Boards 

NOVEL building board has been developed by a Norwegian 
concern. It is described as an insulating board consisting 
of resin-bonded fibreglass. The glass fibres are compressed and 
hardened in a special way in a continuous process, yielding a 
white-coloured board with a uniform texture. 

The board has been approved by the authorities as a fire¬ 
proof cladding and as an insulating material for ceilings and 
walls in industrial premises. 

[De-No-Fa Og Lillieborg Fabriker A/S, Sandakerveien 54, 
Oslo, Norway.] 


part is properly placed, the finger is removed and air enters 
the hole, destroying the vacuum and releasing the part. The 
pump and small vacuum tank are little bigger than a fist. 


rroducts, Box 

U.S.A.] 


^oningswooa, rsew jersey, 


Plastic Tyres 

fyJOTOR-CAR tyres made entirely from plastics are being pro¬ 
duced by a German firm. 

The company making them says that they have high resist¬ 
ance to wear and that they skid less than rubber on wet surfaces. 
They have been designed mainly for high-speed motoring and 
for use on rough ground. 

For both tubeless and tubed tyres, the outer casing is made 
from polyurethane; this is backed by polyurethane foam. Correct 
combination of these plastics, it is stated, makes it possible to 
vary the flexibility of the cover, particularly the walls, without 
altering the total thickness. 

A centrifugal casting process is used to make the tyres 
which, outwardly, look no different from ordinary rubber tyres. 

[Lemforder Metallwarengesellschaft GmbH, Lemforde, Han¬ 
over, Germany.] 



Optical Dictionaries 

“QPTICAL DICTIONARIES” for tourists who do not speak 
French, Italian or German are now on sale in Paris. 

Over 120 words are contained on each of a series of cards 
which have been designed for use in specified situations or loca¬ 
tions. By a slight movement of the eye or hand the tourist will, 


for instance, see on the card devoted to restaurants “oeufs sur 
le plat” where a moment before he had read ‘‘fried eggs.” 

The cards can be bought in English-German, English-French, 
English-Italian, French-German, French-Italian, and German- 
Italian. They cost 4/6 each. 

[Librairie Hachette, 79 Blvd. Saint Germain, Paris 6e, 
France.] 


Intended for the 
new Astor 11 cu. 
ft. r e frigerator, 
Electronic Indus¬ 
tries Ltd. chalked 
up a significant 
first with this in¬ 
jection moulded 
refrigerator door 
liner, which also 
hag the largest 
projected area of 
any inject ion 
moulding yet 
attemt ped in 
Australia. Mould¬ 
ed from high im¬ 
pact polystyrene, 
the liner measures 
48 x 261 ins., 
has a projected 
area of 1272 sq. 
ins. and weighs 
approximately 10 
lbs. The new sys¬ 
tem allows 
intricate shapes 
to be provided in 
one operation, 
with excellent 
c o n t r o I over 
dimensions. At 
right i$ shown one 
half of the die. 


Skin for Metai 


Ultrasonic Welding 

^N ultrasonic spot-welder in prototype form has been tested 

with aluminium sheet one-hundredth of an inch thick and 
has achieved speeds of 20 feet of seam-welding per minute with 
the comparatively small input of 60 watts. 

To carry out this work, pressure on the vibrating welding 
stub was 101b, the transducer produced a frequency of 20 kilo¬ 
cycles and the amplitude of vibration was 0.0004 inch. 

The vibration breaks up films on the surfaces to be joined 
and then heats the metals in contact by friction till they seize 
together. 

With the equipment at present available, the limit on the 
thickness of the sheet in contact with the Welding stub is four- 
hundredths of an inch. With other metals it is about one- 
hundredth. 

[Mullard Equipment Limited, Crawley, Sussex, England.] 

Small Parts 

VACUUM device is being offered to United States factories 

for assembly of parts too small to be handled with the 
fingers. 

The device is said to be less tiring to use than tweezers and 
consists of a small rigid tube connected by flexible pipe to a 
vacuum pump. 

The operator puts his finger over a hole in the side of the 
tube and suction picks up the part to be assembled. When the 


SYNTHETIC “skin” that has been developed in Germany to 
protect metals from corrosion will remain effective in tem¬ 
peratures up to 170 degrees Centigrade and withstand tropical 
conditions. 

It has been devised for use where the surface to be pro¬ 
tected must not be cleaned by etching or chemical attack. It 
contains ingredients which attack and neutralise existing corrosion 
products at room temperature. The hard plastic surface formed 
by the material will remain impervious to most corrosive 
chemicals and sea water. 

[Firma R. Lauermann, Hanover, Germany.] 


Conductive Rubber 

^ METHOD has been developed of producing rubber which 
will carry an electric current. It is expected to find appli¬ 
cations in textile machinery and in other fields where the build¬ 
up of static electricity presents a problem. 

In the method, liquid synthetic rubbers are compounded 
with sulphur and a current-carrying agent which is finely 
powdered glass treated with tin salts. 

Within a given range of temperatures, the thin film of salts 
on the glass forms a current-carrying medium which is dis¬ 
persed throughout the substance of the rubber. 

It is claimed that materials being processed cannot become 
contaminated with the chemical contents of the rubber. 

[Soviet All-Union Scientific Research Institute for Artificial 
Skins and Leather. Reference: Russian magazine, ‘‘Izobretatel’ 
I Ratsionalisator” 8/62.] 
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ANNOUNCING 


HANDELSAKTIESELSKABET BANG & OLUFSEN - DENMARK 

BY APPOINTMENT TO THE ROYAL DANISH COURT 
FACTORY AND HEAD-OFFICE: STRUER • DENMARK • TELEPHONE: (078) 5 11 22 (12 LINES) • TELEX: 4289 
COPENHAGEN BRANCH-OFFICE: 5, ALHAMBRAVEJ • TELEPHONE: HILDA 1991, HILDA 797 • TELEX: 2411 


NEW REDUCED PRICES 

B & 0 HIGH-FIDELITY B & 0 TONE ARMS 

STEREO AMPLIFIER 


Type 608 and 608 EXP. 



RETAIL 


£124/12/2 


Truly outstanding performance is yours with this obsolescence- 
proof HI-FI stereo amplifier. 

It has two channels for both stereo and conventional sound repro¬ 
duction from gramophone, radio, tape recorder, and microphone. 

It is “prepared ' for coming stereo broadcasts. 

It can be connected to all current types of pick-uos. 

It has a special dial which displays the frequency response char¬ 
acteristic in use for any given settinq of the tone control. 

TECHNICAL DATA FOR HI-FI STEREO AMPLIFIER. 
Dimensions: 18’ 2 in wide, 7> 2 in high, 10 3 4 in deep. 

Rectifiers: For power amplifier: SSF B 300 C 200. For grid bias 
supply and preamplifier: SSF E 60 C 160. 

Power Consumption: 72 watts. 

Preamplifier: Interchangeable printed circuit boards. 4-stage transistor 
preamplifier with low-noise input transistors, bass and treble con¬ 
trols. volume control. 

Transistors: One AC107 and three OC75 s. 

Distortion: Less than 0.5% below 10 watts: less than 2% at 15 
watts per channel. 

Frequency Response: 20-20,000 c/s plus or minus 1 dB, falling off 
towards 100 Kc/s without resonance peaks. 

Input and Sensitivity at lOOOc/s and 5 watts output per channel: 

1 Gramophone: B. & O. stereo pick-up: sensitivity 2 mV. fre¬ 
quency response curve accordinq to DIN standard 45547. By 
interchanging the adapter, the gramophone input can be converted 
into input for crystal pick-up: sensitivity 50 mV. Low-impedance 
pick-up: sensitivity 0.5 mV. 

2. Tape Recorder: Sensitivity 100 mV, linear frequency response 
curve. 

3. Microphone 50-200 ohms: sensitivity 160 uV, linear frequency 
response curve. 

4. Radio: Sensitivity 100 mV, linear frequency response curve. 
Mains Voltage: 220 volts AC. Mains transformer can be switched 

for operation from 110-volt AC mains. 

Cross talk between Channels — 50 dB. 

Fuses: For 220-volt optration: 0.6-ampere rating. Type mT. For 
110-volt operation: 1.0-ampere rating. Type mT. 

Noise Level: minus 60 dB (total noise approx. 1000 times less than 
signal). 

Tone Control: Bass control: plus 12 dB minus 12 dB at 50 c/s. 
Treble control: plus 12 dB minus 12 dB at 10 Kc/s. 

Scratch filter: minus 3dB at 5 Kc/s. minus 12 dB at 7 Kc/s. 

minus 22 dB at 1C Kc/s. 

Rumble filter: minus 2dB at 50 c/s, minus 12 dbB at 30 c/s. 

minus 22 dB at 20 c/s. 




The ST. A model is fitted with a replaceable cartridge holder so 
that it can be provided with any cartridge models having Vi in 

standard mounting holes. RETAIL £11/13/4 

AUSTRALIAN AGENTS: 

RADIO PARTS PTY. LTD. 

562 SPENCER ST., MELBOURNE. FY1251 

Agents—Sydney: Mastersound Sales Pty. Ltd. 

Brisbane: Brisbane Agencies Pty. Ltd. 


SPECIFICATIONS: FITTED WITH PLUG-IN CARTRIDGE. 
Frequency Response: ±2,5 dB from 30 c/s +o 15 kc/s. 

(Equalising after RIAA Standard). 

Output Voltage: 7 mV. per channel at 5 cm/sec. at 1,000 
c/s. 





Complete with Plug-in magnetic type Cartridge and 
Diamond Stylus. 

ST/P 16in ARM PRICE £26/-/-. 

ST/L 12in ARM PRICE £22/6/7. 
ST/M 11 in ARM PRICE £21/-/-. 

B. & O. tone arms are available in four different types. ST/M. 
ST, L. ST P and ST/A. All types are statically balanced by means of 
a specially designed counter-balance weight, so that the arms will 
he in a neutral equilibrium if the spring below the arm is removed. 
Consequently, when the spring is in place it will be the only factor 
that determines the stylus pressure, and the stylus pressure will 
always act at right angles to the record, regardless of the position 
or vibrations of the motor. In fact. B. & O. tone arms are so 
effectively balanced that it is possible to play a record even with 
the player standing on its edge! Compensation has been made for 
the inward force that is caused by the interaction between the offset 
angle and the friction between the stylus and the record, with the 
result that the stylus presses with equal strength against the two 
groove walls. This is of great importance when playing stereo re¬ 
cords, in which each groove wall contains its separate signal. There¬ 
fore. if a pick-up arm that has not been compensated as described 
is permitted to run on a smooth qrooveless disc, the arm will 
quickly pull towards the centre. The' B. & O. tone arm. if correctly 
balanced, will keep the same distance from the centre in this 
experiment. 

B & 0 RECORD PLAYER 

4 Speed — Stereophonic 

MODEL 608 MOUNTED ON TEAK PLATFORM 

. . 4k 



Technical Specifications, RECORD PLAYER— * 

Physical Dimensions: 14£in wide, 12£in deep. Free height 
above chassis plate: approx. 2£in. Free height below 
chassis plate: approx. 3-£in. 

Tone Arm: Equipped with B&O STEREOPHONIC 
ST/M pick-up with Diamoud Stylus. RETAIL £53/6/8 
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SCIENTIFIC NEWS 
—cont. 

Inhibiting Rust 

SYSTEM of volatile inhibitors to protect 
ferrous metals from corrosion has been 
developed and is reported to be highly effec¬ 
tive and simple to apply, the protective 
effect lasting from 5 to 10 years. The 
basic chemical used in the inhibiting sys¬ 
tems is understood to be dicyclohexylamin- 
onitrate. 

The inhibitors can be placed inside large 
components such as steam boilers and vola¬ 
tilised by applying heat. They penetrate the, 
surface layers of the metal to form an 
impervious barrier. Machinery and equip¬ 
ment can be used almost immediately after 
processing. 

The scientists who developed the mate¬ 
rials are working on universal inhibitors 
which can be applied to both ferrous and 
non-ferrous metals. 

[The Institute of Physical Chemistry of 
the Soviet Academy of Sciences — refer¬ 
ence: Russian magazine, Vestnik Akademii 
Nauk S.S.S.R., 8/62.] 

Explosive Joints 


gRlTJSH experiments have shown that ex¬ 
plosive joining of aluminium pipe is a 



Though virtually superseded in Aus¬ 
tralia, the famous "pedal wireless" 
is not yet extinct . Sir Eric Harrison, 
Australian High Commissioner in 
London, recently presented several 
units to Sir Cyril Black, Chairman 
of the Flying Doctor of Africa 
Fund. Trying the set is Mr 
Mohammed Monguno, from the 
Nigerian Agent General's Office in 
London . 


practical possibility and has advantages over 
conventional welding methods. 

No reduction in pipe strength occurs with 
this technique and the only materials re¬ 
quired are a strong alloy steel die, an alumi¬ 
nium sleeve and a tubular charge of high 
explosive with detonator. A joint can be 
made in four or five minutes, it is stated. 

The process consists of expanding, by 
means of an internal charge, the butted ends 
of two pipes against a common external 
sleeve which is supported during firing by 
substantial steel dies. 

[Aluminium Laboratories, Banbury, Ox¬ 
fordshire, England.] 
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Hollow Class Fibres 

J-JOLLOW glass fibres are reported to 
make more rigid plastic-glass sheets 
than previous solid glass fibres. 

The plastic-glass structures using the hol¬ 
low fibres can be thicker and, therefore, 
more rigid without increasing weight, says 
the American company which developed 
them. 

[Fibre Glass Division, Pittsburgh Plate 
Glass Co., 1 Gateway Center, Pittsburgh 22, 
Pennsylvania, U.S.A.] 


Alternate Alloy 

alloy which appears to be a useful 
alternate to the corrosion-resistant, very 
high nickel steels and nimonic alloys that 
are used extensively in industry wherever 
strenuous, high-temperature conditions are 
encountered, has been reported from 
Czechoslovakia. 

The firm making it says that it can be 
used safely up to about 750 or 800 degrees 
Centigrade, and that under these conditions 
it remains ductile and will not creep or de¬ 
form plastically. It is particularly suitable 
for use in steam or gas turbines. 

Containing less nickel than many of the 
conventional nimonic alloys, the alloy also 
includes chromium, tungsten, titanium and 
boron. Its special properties are said to be 
obtained by careful combination of these 
and by skilful heat-treatment. 

[Vyzkumny Ustav Materialu a Techno¬ 
logic Praha, 25 Opletalova, Prague 2, 
Czechoslovakia.] 

Rust as Surface 

A NEW American building has its steel 
structure exposed to the weather and 
the architects rely on corrosion itself rather 
than paint to protect it. 

A low-alloy steel said to rust'only about 
one-fourth as much as ordinary steel, makes 
the procedure practicable. The corrosion 
is said to be a tightly adhering chocolate 
brown scale which protects the underlying 
steel from further attacks. 

After weathering tests with the steel, the 
builder says that the layer of rust is ad¬ 
herent and does not absorb moisture which 
would attack the steel underneath. The 
rust layer even tends to cure itself when 
scratched — that is, the corrosion layer 
grows over the scratch and closes it. 

The architects also reported that the 
corrosion does not stain concrete or paint¬ 
ed surfaces in contact with it. 

[“Cor-Ten,” United States Steel Com¬ 
pany, 71 Broadway, New York, U.S.A.] 

♦ | 

Music Analgesia 

J)OCTORS are investigating the playing 
of music as a means of easing child¬ 
birth. 

Details were given to the recent Inter¬ 
national Congress of Psychosomatic Medi¬ 
cine and Chjldbirth by two Italian obstet¬ 
ricians of how they used music to help the 
women committed to their care. 

Apparently the type of music required 
depends not only upon the individual but 
also upon the stage of labour. Thus, in 
the early stages of labour relaxing and 
gentle music is indicated, such as Sibelius’ 
Valse Triste or the Chopin nocturnes. 

Once birth is imminent, something more 
stimulating or stirring is required, such as 
the William Tell overture. Classical music, 
however, does not enjoy a monopoly, and 
it is reported that some of the parturient 
mothers asked for twist music. 

There is nothing new under the sun, 
however. A French member of the Con¬ 
gress reminded his Italian colleagues that 
Henry IV of France was born to the tune 
of a Basque air sung by his mother dur¬ 
ing delivery. 
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World-famous 

miniature 

Soldering Instruments 



Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralicm Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

M. 488 

27 


















guitar amplifier. A suit¬ 
ably lettered panel should 
be available shortly. 


A TWO-CHANNEL 
GUITAR AMPLIFIER 

Rounding off our discussion of electric guitar amplifiers, we 
present here a complete two-channel unit, in which the 
second channel can be used to double the total available 
power, or provide a high-level reverberated signal, or act 
as an independent channel for a second guitar or for a 
public address microphone. 

By J@1 bh Davidson 


W HILE the prime use of a guitar 
amplifier is simply to do what its 
name suggests, there is undoubtedly an 
increasing emphasis, these days, on 
“luxury” features in the way of high 
power output, facilities for more than 
one instrument, reverberation, vibrato 
(or tremolo if you like) and the ability 
to use the same equipment for micro¬ 
phone amplification. 

This trend has posed a financial 
problem for some of our readers and, 
in particular, for members of the 
rising generation who happen to com¬ 
bine an interest in music with a know¬ 
ledge of electronics. Their need has been 
for a relatively simple amplifier to get 
started, to which, later, they can add 
the kind of facilities that now come 
with the bigger commercial outfits. 

The present series of articles has 
been devised to meet this need and, 
even though it occupies only a few 
consecutive issues in the magazine, the 
material may well be put to use by 
individual readers over a much longer 
period, as their skill and assets dictate. 

For practice purposes, it would thus 
be possible to build the basic Playmaster 
102 amplifier, minus the vibrato cir¬ 
cuitry, with one speaker and housed in 
a makeshift box. 

Subsequently, addition of the missing 


components, an extra speaker (or a 
better speaker) and provision of the 
proper case would turn it into a unit 
much better than is commonly used by 
players still gaining experience—in fact 
the 102 amplifier, as presented in the 
October and November issues. 

A third stage would be represented 
by the addition of reverberation as set 
out last month—in either its simplest 
form or using the additional circuitry. 
As we were careful to point out, we 
are not keen about the simplest arrange¬ 
ment, even though it may serve a 
purpose. The second arrangement is 
much the better one and might represent 
all that a player would want for some 
time. 

But either way, from a practical 
viewpoint, the step covers the purchase 
and installation of a reverberation unit, 
which can be put to more extensive 
use later, as desired. 

The final step, as set out here, en¬ 
visages addition to the amplifier of a 
complete second channel, with facilities 
which allow it to be used in a variety 
of ways. 

First, and foremost, it can accept a 
reveberated signal from the Hammond 
unit and deliver it, as desired, at any 
output up to about 12 watts, increasing 
the total power output from the system 
to about 25rms watts—or at least 50 


peak audio watts, if you prefer the 
euphemistic American system of rating 
amplifiers. 

If reverberation Is not required as 
a feature, it is possible to have avail¬ 
able the same total order of power 
by arranging matters so that the second 
amplifier picks up a signal directly from 
the first and amplifies it to about the 
same level. 

Again, with separate channels avail¬ 
able, the main channel can be used 
with vibrato for the lead guitar, while 
the supplementary channel serves a 
second guitar playing straight rhythm 
accompaniment. 

Or, of course, the supplementary 
channel can be used with microphone 
for voice reinforcement. 

It was our intention earlier that the 
second amplifier deliver only about 4- 
watts but further investigation revealed 
that, for only small additional outlay, 
a second channel similar to the main 
amplifier could be incorporated. Because 
the power supply, as specified, has the 
necessary reserve, an additional valve, 
a few components and a slightly larger 
output transformer represents the 
essential difference. 

However, if you have incorporated a 
more modest power supply, or want to 
use components on hand, it would be 
possible to revert to a single-ended 



The Playmaster 
703 Guitar Amp¬ 
lifier, fronted by 
a standard Ham¬ 
mond reverbera¬ 
tion unit. Note 
the cables con¬ 
necting to the lat¬ 
ter, also the 
"wander lead" 
plugged into the 
second channel 
"Mic. - Reverb." 
jack. Va Ives and 
transformer for 
the second chan¬ 
nel are at the rear 
right of the amp¬ 
lifier chassis. 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 



HOMECRAFTS OFFER 

COMPUTE TRAN SIS TOR/SEP 
7 SECTION 

INTERCOM 


available from 
2 sections upwards 


FERROCART VTVM 

1. OUTLINE OF MODEL PV-33: 

The Model PV-33 is designed to suit all elec¬ 
tronic testings by amateurs and servicemen of 
radio. TV and Hi-Fi s or at factories for indus¬ 
trial use. 

The Model PV-33 measures such values on AC. 
DC currents, resistance. Zero-Centre. RF and 
high voltage. 

'The high input resistance of the PV-33 makes 
the circuit free from the affection by load effect 
and ensures you get more stable and accurate 
readings on all ranges. 

£21/18/9 

Ferrocart HF Probe.54/- 

Ferrocart HV Probe . 677- 


CARBON 

1 M w/switch 

1M. 

100K .. .. 

100K w/sw. 
500K . . 

500K Min. 

w/switch . 
2M w/switch 
.25M . . . . 

25K w/sw. 
5K w/sw. .. 


POTENTIOMETERS 

2/- .25 M Tab. Pots 1A 
2/- 2K-500K 
1A w/sw., ea. 10/6 
2/- 100K-100K, 

1/- 8/6 ea. 

50K-50K 8/6 ea. 

1/- 10K-10K 8/6 ea. 

2/- 5K-5K . . 8/6 ea. 
1/- IK-IK . . 8/6 ea. 
2/- IM-5M . 8/6 ea. 
2/- 100K-2M 8/6 ea. 


Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 

Ranges 

0-10V 

0-5 0 V 

0-250V 

0-500V 

0-1000V 


DC. 
Ranges 
0-10V 
0-50V 
0-250V 
0-500V 
0-1000V 


CURRENT 

Ranges. 

0-1M A 

0-100MA 

0-500MA 


OHMS Range-0-100,000 OHMS 


SPECIALS 


Car Radio R.F. Chokes .... 1/- ea. 

5-Tag Anchor Strips. 2/- dz. 

Noval Valve Cans (short) .. 1/- ea. 

Ceramic Trimmers . . .... 1/- ea. 

7A. 240V. Micro Switches . . 2/6 ea. 

2 Gang Tuning Condensers 5/- ea. 
Drawer Type Fuse Holders . 1/- ea. 

TV Screen Cleaner.2/ tube 

3MM and 4MM Sleeving 1/6 doz. yds. 
Felt Washers, din x iin . . 1/- Gross 
1 -Bin, 5-32in, 3-16in Whit. 

“Spintites”. 5/ ea. 

5MM Varnished Sleeving 

3ft lengths.2/- per doz. 

1J6 Twin Triode Valves, 2V. 1/- ea. 

Power Transformers, 60MA, 

385V. C.T., 6.3V, 5V. . . 52/- ea. 

WAFER SWITCHES 

BRAND NEW 

1 Pole 3 pos. 2/6 ea. 

2 Pole 4 pos. 3 Bank .. .. 12/6 ea. 

6 Pole 2 pos. 1 Bank . . . . 7/6 ea. 

6 Pole 2 pos. 2 Bank . . . . 13/6 ea. 


SAPPHIRE STYLI 

in sealed packets. L.P. only. Suitable 
for Magna 200, Garrard Astatic, 
ACos GP 20, 2/6 ea. 

SPECIALS 

Insulated Alligator Clips . . 1/- ea. 

Reaction Conds., 100 P.F. . . 6/- ea. 

Torch Globe Holders . . . . 3d ea. 

15A Car Radio Fuses . . . . 2/6 doz. 
Headphone Leads . 9/6 pr. 


NOW OPEN 

NEW 

HOBBY CENTRE 

At 290 Lonsdale St. 
Basement 

HOMECRAFTS ARE SPECIALISTS IN 
"ASSEMBLE-IT-YOURSEIFKITS” 

Kits range from 
Small Cars, Planes, etc., 
Morse Code and Telephone Kits 
and Super-Highway Racing Car 
Kits, battery operated with remote 
Control. 

All complete to the last detail. 

WATCH THIS SPACE FOR 
FURTHER DETAILS 

ELECTROLYTIC CAPACITORS 


n.f.d 

V. 

ea. 

m.f.d. 

V. 

ea. 

500 

12 

2A 

24 

125 

1/ 

400 

12 

2A 

24 

450 

2/ 

250 

16 

1 /- 

24 

350 

2/ 

250 

25 

2A 

16 

16 

450 

500 

5/ 

5/ 

100 

6 

1A 

10 

20 

1/ 

50 

25 

2/- 

8 

500 

2/ 

50 

3 

1A 

8 

350 

2/ 


CARBON POTENTIOMETERS W/SWITCH 

I00K — 1.2M Concentric 2/- 

250K — Reverse Taper 2/- 


SPEAKER TRANS. 

E Type 12,000 to 3.5 . . 10/- 

D Type 8,000 to 3.5 . . . 10/- 
D Type 5,000 to 3.5 . . . 10/- 

Assorted 3W, 5W and 20W 
Wire-wound resistors . . 2/6 ea. 
Write in for values, etc. . 

MAIL ORDERS PROMPTLY 
HANDLED 
C.O.li. if you wish. 


Call or Write NOW! 


290 LONSDALE ST., MELB. FB 3711. Prices on request. 
Trade Supplied. 
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design, using something like the circuit 
of our electronic organ reverb, amplifier 
in the April 1962 issue. 

Fortunately, with the rather liberal 
chassis dimensions, as already determined 
by the cabinet, there is ample room for 
additions, large or small. 

However, to proceed with the recom¬ 
mended scheme, another pair of 6GW8 
valves and an output transformer of 
the type used previously, provide us 
with a second basic amplifier having an 
input sesitivity of better than 250 milli¬ 
volts. 

PREAMPLIFIER 

Requiring a preamplifier stage to 
precede this, we initially thought to 
use one half of the existing 12AX7 
double triode valve, simply channeling 
the existing Mic/PU input facilities^ 
including amplifier and volume control, 
into the second channel. 

While this could still be done at vir¬ 
tually no cost, our thinking had been 
influenced in the meantime by the 
demonstrated preference of some guitar¬ 
ists for more treble boost than had been 
provided in the original Playmaster 102 
amplifier. If this extra boost was to be 
provided, without sacrificing a margin of 
gain, which we felt desirable, more initial 
gain had to come from the preamplifier 
stage. 

This, in turn, could only come from 
a pentode so we decided, as an alternative 
to the 12AX7. to suggest the triode/pen- 
tode type 7199, an audio version of the 
6U8 mixer valve. This has been specified 
as standard in the new Playmaster 103 
circuit, though some, alternatively, may 
prefer the 6AN8, which is very similiar 
electrically to the 7199. 

To avoid the need for extensive circuit 
modification, we have simply employed 
partial cathode bypassing in the pentode 
stage, allowing the control network to 
remain intact. The combined effect of 
this selective bypassing and maximum 
^treble boost in the existing control net- 


The underside of the 103 Guitar Amplifier contains a good deal more than 
the 102, though still far from crowded. The components to do with the 
second channel are concentrated in the low right-hand section of the chassis. 
Note the "parallel-reverb" slide switch on the rear chassis face, also the 
amended wiring around the preamplifier vo/ve socket. 


"work results in 15 db of available boost 
at 8 kc. 

The relatively minor nature of the 
alteration will allow it to be applied 
easily to the existing 102 circuit. If the 
amplifier, as it stands, has a margin of 
gain with the 12AX7 and the particular 
guitar with which it is to be played, 
simple substitution of the smaller bypass 
capacitor will give substantial treble 
boost but with about 6 db loss of gain 
at middle frequencies. If this gain cannot 
be spared, the circuit can be modified 
to take a triode/pentode as per the 103 
_ design. 

Another minor modification, relative to 
the 102 circuit, is the use of a shorting 
tvpe mic. socket. This is to ensure that 
the second channel will not emit unneces¬ 
sary noise, if input devices are changed 
inadvertently with the volume control 
advanced. 

To enable the second amplifier to be 
used for the three functions, namely 
parallel-reverberation-second channel, we 
had considered employing a three position 
rotary switch mounted at the rear of the 
chassis. However, for various reasons, 
including the possibility of hum pickup 
from switching the mic. circuit at the 
rear of the chassis, we decided on the 
system shown in the circuit. 

The low level input to the second 
channel is brought to an ordinary jack 
on the panel, into which a microphone 
can be plugged directly, or another guitar. 

Alternatively, output from the main 
channel can be plugged into the jack 
via a plug and a short length of captive 
shielded cable from the rear of the 
chassis. This leads to a two-position slide 
switch allowing the operator to select 
either direct or reverberated sound, at 
will. 


The “pickup” jack, incidentally, allows 
the second channel to be used with a 
crystal pickup or other higher level signal 
source. 

With regard to the “reverb” function, 
we have incorporated the same frequency 
compensating components at both input 
and output of the reverberation unit, 
as described last month. The reverb, unit 
is fed, via the appropriate network, from 
the main amplifier’s voice coil circuit; 
the reverberated signal couples, via the 
second network, to the “reverb” side of 
the slider switch. 

While the signal for the “parallel” 
function could also have come from the 
main amplifier output circuit, it seemed 
more logical to derive it from some 
earlier low impedance point, though 
after the vibrator function and filter cir¬ 
cuitry. 

A suitable low impedance signal 
source was contrived by placing a 500- 
ohm tab pot. in series with the earthed 
side of the main amplifier phase splitter 
load. 

TAB POT SETTING 

By adjusting the potentiometer it is 
possible to obtain the desired signal level 
at the slider switch. 

In ultimately setting the tab-pot in the 
correct position we applied an audio 
oscillator to the guitar input of such a 
level as to give full output when viewed 
on a cathode ray oscilloscope. With the 
slider switch in the “parallel” position, 
the associated plug in the mic. jack and 
the second channel volume control at 
maximum, we adjusted the pot. to give 
full power output from the second 
channel. 

In addition to feeding a guitar into 



standby 


If the panel markings are as shown, the same escutcheon can be used for the single or two channel amplifier, the 
knob position third from left being marked but not punched. It can very easily be drilled out when the extra control 

is ultimately added. 
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NEW (MODEL 1076) B & K TELEVISION 
ANALYST 


your effective manpower 


TELEVISION 

ANALYST 


MODEL /076 


Check all circuits... 
Pinpoint any TV 
trouble...in minutes 


Gives you a convenient TV signal-generating 
source of your own — with all these test 
facilities. 

R.F., I.F., VIDEO AND AUDIO SIGNALS. All 

appropriately modulated. 

INTERMITTENTS. Quickly isolates and pin¬ 
points the difficulty. 

SYNC. Provides composite synchronizing 
signals (negative or positive). 

SWEEP CIRCUIT DRIVING PULSES. Provides 
separate vertical and horizontal plate and 
grid driving signals. 

YOKE AND TRANSFORMER TEST. Provides 
sensitive tests for V.0. and H.O. transformers 
and yokes. 

HIGH VOLTAGE INDICATOR. Quickly pin-points 
troubles in the horizontal output transformer 
or the high-voltage network. 

NEGATIVE BIAS SUPPLY. For sync.- overload 
and AGC troubles. 

AGC KEYING PULSE. For troubleshooting 
gated AGC systems. 

HIGH-LEVEL TEST SIGNAL. For modulating TV 
picture tubes directly. 


By easy point-to-point Signal Injection, you 
see the trouble on the TV Screen and correct it 
— twice as fast and easy. 

This one instrument, with its complete, accurate diagnosis, 
enables any serviceman to cut servicing time . . . service more 
TV sets in less time . . . and satisfy more customers. 

With the Analyst, you inject your own TV signals, at any 
point, while you watch the generated test pattern on the 
picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in any 
stage throughout the video, audio, r.f.. i.f.. sync, and sweep 
sections of the television set — including intermittents. No 
external scope or waveform interpretation is needed. Checks 
any and ail circuits — solves any performance problem. 

The B & K Analyst is one of the most useful and valuable aids 
in TV servicing today! Its basic technique has been proved by 
thousands of successful servicemen everywhere. 

Products Division 



AMALGAMATED WIRELESS (AUSTRALASIA) 

HEAD OFFICE 47 YORK STREET, SYDNEY. 

SYDNEY MELBOURNE BRISBANE PERTH HOBART LAUNCESTON 

2 0233 67 9161 4 1631 28 3426 3 3836 2 1804 

ADELAIDE: Newton McLaren Ltd., Leigh Street, LA 0111 


LIMITED 


WELLINGTON, N.Z. 
43 191 


CPI 3-41 
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This panel dia - 
gram should 
greatly simplify 
the wiring of the 
second amplifier 
channel . Equiva¬ 

lent details for 
the main channel 
were given In the 
October issue . 



each channel, as mentioned earlier, the 
individual heads of a guitar having two 
pickup heads could feed into separate 
channels. One channel would then be 
handling a predominantly fundamental 
signal, the other the harmonics. This 
would involve wiring changes within the 
guitar body itself to enable each pickup 
with its volume control to connect to 
the amplifier via separate input leads. 

The spare control position originally 
allowed on the front panel will accom¬ 
modate a second channel tone control, 
which we wired to provide a simple 
treble cut facility. A relatively smooth 
control was obtained, using a logarith¬ 
mic taper pot wired for flat response 
when fully clockwise. 


This control provides some flexibility 
in the response of the second channel 
but may only be required when a micro¬ 
phone is in use. In the “parallel” func¬ 
tion, the tone control should be left in 
the flat position, allowing the response to 
be governed by the settings of the main 
amplifier bass and treble control net¬ 
work. 

Although the second channel amplifier 
circuit had been derived directly from the 
“Playmaster 101 Basic Amplifier” we 
found it advisable to alter one com¬ 
ponent in the feedback network, due to 
apparent differences in the output trans¬ 
former characteristics. The phasing capa¬ 
citor. orginally 220pF. is now specified 
as lOOpF, 


PARTS LIST 




Supplement to list on Page 57 of 
the October issue). 

1 output transormer (see text). 

2 9-pin valve sockets with spring 
retainer. 

2 6GW8 valves. 

1 7199 valve or similar (see text). 

1 8-inch, 15-ohm speaker (see text). 
1 Slider switch. 

1 Small knob. 

1 Phone plug. 

1 Closed circuit type phone jack. 

2 Plugs to suit Hammond Reverbera¬ 
tion Unit. 

1 Hammond Reverberation Unit. 


1 150 pF plastic or ceramic 
(not high K). 

1 100 pF plastic or ceramic 
(not high K). 


RESISTORS 

(Half watt unless specified). 
4 1 meg. 

1 220K. 

2 100K. 

1 15K. 

1 8200. 

1 4700. 

1 2700. 

1 2200 . 

2 1800. 

1 150 2 watt. 

1 100 . 


L 


CAPACITORS 

1 50 mfd 25VW electrolytic. 

1 .47 mfd 100-volt paper or plastic. 

1 .1 mfd 400-volt paper or plastic. 

1 .047 mfd 100-volt paper or 
plastic. 

2 .022 mfd 400-volt paper or 
plastic. 

2 .0047 mfd 400-volt paper or 
plastic. 

1 .0039 mfd 100-volt paper or 
plastic. 

1 .0033 mfd 100-volt paper or 
plastic. 


POTENTIOMETERS 

1 1-meg logarithmic type 
(C-taper). 

1 500-ohm tab (linear type 
preferred). 

SUNDRIES 

Miniature resistor strip (Cinch or 
similar) 14 tags long. 

Miniature tagstrip, 2 4-tag, 1 3-tag, 
2 2-tag.. 

1 3/8in rubber grommet, 4 -Jin 
rubber grommets. 

Tinned copper wire, hookup wire, 
shielded microphone cable. 
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WE HAVE 
TO MOVE 
OUT! 

Shops Nos. 5 and 6 
Angel Place, which we 
have occupied since 
1930, are to be re¬ 
modelled. 

So far we have not found 
suitable premises to 
move into, but we are 
NOT winding up. For the 
present we will operate 
as a mail order business 
from 

BOX 1212, G.P.O., 
SYDNEY 

PRICE'S 

RADIO 

Est. 1922 


Leare your name and 
address for free Price Lists 
to be sent you. 

WATCH FOR 
STOCK CLEARANCE 
IN JANUARY 
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NOTICE—NEW ADDRESS 
308 Pift St. KOW OPEN 


RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY. Also gt 760 George St., and 6 Royal Areade. 


"MINI-COM" 
Intercom System 

Suitable for Office, Home, 
Nursery or Factory. 

All Transistor, operates at 
low cost on 9v Battery. 
Both units are attractive in 
appearance and measure 
2iin x 4in and are similar 

to a small transistor Radio. 

Supplied complete with wiring and battery. £6/19/6 


RIFLE SCOPE 4 X 33 

Telescopic Sight, Super Power Model. Approximate 
length: 12in. Adjustable reticule free of Parallax at 100 

yards. p rice 3/10/- including Sales Tax 

Rifle Scope 4 x 15. Standard Model, Length approx, llln. 
Price £5/15/0. 


FONE-AMP operates 
with amazing simplicity 


Place the phone on the stand 
and FONE-AMP picks up 
and amplifies incoming 
voice. A small Transistor amplifier steps up incoming 
signal and the speaker reproduces the incoming voice. 
The Mike picks up your voice without re- - 

moving the Phone handset .. £12/19/6 

Transistor Hearing Aid 

FIRST PHONE 'MODEL FH-2 
ThU Hearing Aid is an ultra¬ 
modern unit. It incorporates the 
following oustanding features: 
Ample power and clear tone. 
Compact, smaller than a packet 
of cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Con¬ 
trols. 

Battery used: UM3 or 915 Eveready. 
Packed in a Presentation Case. 

New Model £15/15/- 


Replacement Battery only Sh. 1/3. 
Postage Sh. 5/ extra. 


/- 


All Transistor Intercom 

Specifications: 3 Transistors, 1 Thermister. 
Output Power: 200mW. 

Speaker: 3Viin. 

Battery: Standard 9 Volts. 

Simple installation and suitable for use in 
Offices, Factories, Hotels, Restaurants, Resi¬ 
dences, or wherever conversation is required 
between two locations. 

Price £9/17/6 

Including Sales Tax. 

"YlUirA" 


SPARE ACCESSORIES: 
BATTERY PRICES: Penlite 1/ 
each. 216 or 006P. 
STANDARD TAPE: 100ft reel 
7/6. (Reel only, 5/.) 


TINICO" Model MP41 

The World’s Smallest Press 
Button Pocket Size 
“TAPE RECORDER” 
Superior Finish—Mechanically 
Excellent. 

One Speed—Fast Rewind. 

Dimensions: 6»/4” x 2Vh” x 1%”. 

Weight: 14oz. 

Batteries: 2 Standard Penlite for 
Motor 1-9 Volts 216 for Am¬ 
plifier. 

Tape: Standard size Wa” spool. 

Recording time: 12 minutes. 

L.P. Tape: 30 minutes. 

Enuring system: Magnetic. 

Frequency response: 500-1200 
c/s within 6 db. 

Operation: Can be operated with¬ 
out being removed from 
pocket. 

Earphone and Microphone com¬ 
bined for easy operation. 
Operates on earphone only. No 
speaker. Ideal for taking 
notes, anywhere, anytime. Mak¬ 
ing reports, dictating letters, 
etc. Spare reels and Tape 
available. 

Price £19/17/6 

complete with Tape 
Batteries etc. 


Multimeter Model Ml 

1000 Ohms per Volt. 
SPECIFICATIONS: 

Ohms scale: 0-200 K. Ohms. 
DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-25-250. 

Size: 34in x 2tfn. 


Price £3/19/6 

Including Soles Tax 


RECHARGEABLE TORCH 

Save the cost of batteries. This thin 
3in pocket-sized torch incorporates a re¬ 
chargeable battery which has an indefi¬ 
nite life. Operates for long periods 
between charging. When brilliance of 
light weakens, just remove back cover 
and plug into any power point. 
Recharges overnight. 

No corrosion, no wires. Can be stored 
for long periods and still be ready for 
use. 


ONLY 72/6 

Spare Globe, 2/A. 


SHAVER 

This electric type shaver operates 
from two 935 standard torch 
batteries fitted inside the shaver. 
No wires or outside power; just 
switch ON and shave. Head 
easily removed for cleaning. 
Spare Batteries 2/10, 


Multimeter Model KM-130 

20.000 Ohms per Volt DC. 
5.000 Ohms per Volt AC. 
SPECIFICATIONS; 
0-10K, 0-1 Meg, 0-10Meg. 

DC Volts: 0-10-50-250-500- 
1000. 

AC Volts: 0-2.5-10-50-250- 
1000. 

DC mA: 0-100mA, 0-250mA. 
Decibels: 0--fl0db, 

0~f22db. 

Size: 5|in x 3iin. 


batteries. 

£2/19/6 


Price £9/17/6 

Including Sales Tax 


Checks Volts AC tr DC 

1,000 O.P.V. 

15.150. 1,000 volts. 

D.C. current 150mA. 
Ohms, 0-100,000 ohms 
with test leads and inter¬ 
nal battery. 


All Transistor Radio 
Mantel Model RHS 606 

with six penlite batteries and 
telescopic aerial. Ideal as a 
second radio or portable. Bat¬ 
teries cost 7/6. Approx, life 3 
months. 

new year special 

£9/18/6 
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As far as power requirements are 
concerned, the two channel guitar ampli¬ 
fier will draw a high tension secondary 
current slightly in excess of the trans¬ 
former rating of 125mA. However, be¬ 
cause output is taken from the lowest 
transformer secondary tap, the total 
primary wattage will be something less 
than maximum. 

A robust 8-inch speaker, mounted in 
the same cabinet, will normally be ade¬ 
quate for the “reverberation” function, 
since it is not required to handle low 
frequencies and the operating level will, 
in most cases, be below that of the 
main amplifier. 

For the other functions, some discre¬ 
tion will have to be used so as not to 
overload the small speaker, or else an 
extension speaker could be provided. 

The use of a second enclosure housing 
a heavy duty 12-inch speaker would en¬ 
sure that the second channel amplifier 
could be fully driven by the direct signal 
from a guitar. The second cabinet could 
be of similar design to that of the ampli¬ 
fier cabinet and would allow some in¬ 
teresting “stereo” effects to be simulated. 

THE CHASSIS 

Coming to the purely constructional 
aspect, only one chassis blueprint has 
been issued for the 102 and 103 
amplifiers. Chassis stamped to this plan 
should therefore contain the necessary 
cutouts for the second channel ampli¬ 
fier. Comparison of the underchassis 
photograph on page 55 of the October 
issue with the equivalent photograph in 
these pages will give some idea of what 
is involved. 

Begin by mounting the output trans¬ 
former, tab pot, slider switch and valve 
sockets, keeping in mind that the socket 
orientation is important in duplicating our 
prototype. The arrows on the valve 
sockets in the photograph indicate the 
direction of the gap in the pins. 

Reference to the wiring diagram will 
provide the detail necessary to duplicate 
the basic amplifier portion of the circuit. 
The only components not accommodated 
on this strip are those associated with 
the cathode bias network of the output 
stage, which are anchored to an earthed 
solder lug. 

The two high tension potentials, HT2 
and HT1, are extended to a three-lug 
strip to the right of the upper valve 
socket (see photograph). It is at these 
anchor points that the resistor strip HT 
and output transformer HT terminate 
respectively. 

OUTPUT TRANSFORMER 

The output transformer, as mentioned 
earlier, is the same type as used in the 
main amplifier (Ferguson Type OPM7A 
or similar) the primary connections for 
this type being as follows: 

The two 10,000-ohm leads (red) con¬ 
nect to HT.l. The common leads (green 
and blue) connect to the plates (pin 6) 
of V5b and V6b respectively. The 7,000- 
ohm taps which become the screen taps 
in ultralinear connection (black and yel¬ 
low) are connected to the screens (pin 3) 
of V5b and V6b respectively. 

The 15-ohm secondary winding (black 
and yellow) terminate on a 2-lug strip 
below the transformer. One lead con¬ 
nects to earth and the other to the 4-pin 
output socket along with the feedback 
wiring. 

Correct connection for negative feed¬ 
back may have to be verified by trial 


and error, the polarity which gives a 
noticeable decrease in gain being the 
correct one. The opposite polarity will 
give an increase in gain, possibly result¬ 
ing in audible oscillation as well. With 
the primary connected as listed, however, 
you can expect to earth the black sec¬ 
ondary lead. 

To the left of the new resistor strip 
are two 4-lug strips. The upper one of 
these anchors the components of the 
reverberation unit input network com¬ 
prising a .47 mfd and .0039 mfd capaci¬ 
tors and a 1,800-ohm resistor. A shielded 
lead passes through a hole in the chassis 
to the reverberation “input” via the ap¬ 
propriate plug. The lower 4-pin strip 
anchors the shielded lead from the 
reverb, unit “output” 2,200-ohm resistor 
and .0033 capacitor and also a shielded 
cable to the slider switch. 

SWITCH WIRING 

A second shielded cable terminating 
on the centre terminal of the switch 
passes through the rear of the chassis 
to terminate on a phone plug which will 
be required to reach the microphone 
input jack. A third wire from the switch 
connects to the tab pot and then to the 
phase splitter circuit of the main ampli¬ 
fier. 

An anchor point for the junction of 
this wire and the 100K resistor can be 
provided on the existing 102 resistor 
strip by moving the pigtail of the nearby 
.022 capacitor to an adjacent lug. The 
earthed end of the 100K resistor can 
then be moved to this freed lug. This 
resistor, by the way, is situated along 
the edge of the main amplifier resistor 
strip just below the bass control. 

Turning now to the preamplifier stage 
and the substitution of the 7199 valve 
for the present 12AX7, it will be neces¬ 
sary to rewire the socket pins. To 
enable all the earthed components to 
anchor to the chassis at the one point 
it is recommended that a 2-lug strip be 
attached to the chassis above the valve 
socket, that is, opposite the existing 2- 
pin strip which anchors the preamplifier 
high tension supply lead (HT3). 

SIMPLE CONSTRUCTION 

There should be no difficulty in 
mounting the components, most of which 
anchor between the valve pins and the 
earth tagstrip. We found it desirable to 
renew the two shielded leads between 
the input jacks and the valve grid pins, 
mainly for the sake of neatness. 

The only alteration to the control net¬ 
work, to channel the triode preamplifier 
stage from the main amplifier to the 
second channel, will be to remove the 
470K-ohm isolating resistor associated 
with the Mic/PU volume control and 
run a shielded lead from the moving 
arm of this pot to the input (pin 1 of 
V6a) of the basic amplifier. 

As a precaution against introducing 
hum into the preamplifier stages from 
earth loops, we recommend that care be 
taken to return to VI socket all the 
earth points scf marked in the circuit. 

Do not neglect to alter the value of 
the diode current limiting resistor in the 
power supply from 39-ohm to 5-ohm, in 
order to maintain the recommended 310 
volts high tension with the new load 
conditions. 

Incidentally, in the original circuit we 
specified 200 mfd 200 volt capacitors in 
the voltage doubler power supply. In 
fact these need only be 100 mfd 200 
volt types. 


Radio, Television & Hobbies, January, 7963 


BATMAN 

BARGAINS 

Used and. Guaranteed 
unless otherwise stated 


AMPLIFIERS 



Aegis 6/88 Stereo . . £47 10 0 

R.M.T.C. Stereo, 8 - 

watt/ch.£47 10 0 

Stereo, 8 watt/ch. . . . £42 10 0 

MulJard 44 Stereo . . . £29 0 0 

Mullard 22 Stereo ... £19 10 0 

Muliard 20 watt . . . £35 0 0 

Aegis, 10 watt . . . £28 10 0 

Mullard, 10 watt ... £27 10 0 

5 watt with Speaker . . £16 0 0 

Mullard 20 watt with 

Control Unit . . . £37 10 0 

Goldentone 15 watt Gui¬ 


tar, 3 Inputs . . . £47 10 0 



Aiwa Transistor, portable 


new.£25 5 0 

Alba, 2 track, new . . £47 10 0 

Philips EL3$41/00 4- 

track, 8 hrs. play, New 99 Gns. 

A.W.A. 3-speed . £59 10 0 

Grundig TK1 . . . . 59 Gns. 

Light, single speed . . . £32 10 0 

A.W.A. Magic Tape . £35 0 0 

Walter, single speed . . £37 10 0 


PLAYBACK EQUIPMENT 


-r 

Collaro 4-speed transcription 

T-Table . £15 2 0 

Connoisseur mag. pickup £18 10 0 

Leak mag. pickup . . . £12 0 0 

B.S.R. 4-speed T-Table £7 10 0 

Decca Deram cart. . . £4 10 0 

Stentorian 12in Speaker £9 15 0 

Stentorian Tweeter ... £500 

Garrard picku p arm ... £5 19 6 

WANTED TO BEY 

ALU ABOVE UNITS. ALSO 
MANTELS, GRAMS, PLAYERS 

BATMAN 

Basement, 377 Bourke St. 
Melbourne Vic. MU 1622. 

Opposite Coles and Garrard, 
between Elizabeth and Queen Streets 


SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Vlost spare parts are available but 
for use in our repairs only. 

SIONY "research makes 
i THE difference” 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


35 























be pressed into such service provided 
care is exercised not to overheat the 
joint and components. 

On the other hand, if you wish to 
purchase a new iron for radio and similar 
work, then there are many good pro¬ 
ducts on the market from which to 
choose. A small modern iron rated at 
about 20 watts would be suitable for 
normal work, but would not be big 
enough to make a joint to a chassis. 
One rated at 100 watts or higher would 
be necessary for this application. 

There is also an iron of the instan¬ 
taneous variety which operates at a low 
voltage. It has a carbon element which 
is brought into operation only when 
needed. A control on the handle is press¬ 
ed forward to complete the electrical 
circuit. The bit heats in from four to 
six seconds, when it is ready for use. 
This iron is very versatile but requires 
a little skill in its use. It is most useful 
for service jobs and other intermittent 
applications. For a straight wiring job. 


LET’S TALK ABOUT 

SOLDERING 

As mentioned in the previous article, it was our 
original intention to discuss soldering tor begin¬ 
ners. Having dealt with some of the more ad¬ 
vanced aspects of soldering in part one, we have 
firmly resolved not to be side-tracked this time . 

It is proposed now to approach the subject from 
a more practical and elementary level . 

Bit Xan P©gss©si 

the constant heat type may be just' as 

E ITHER article may be studied of steel rod terminating in a wooden destr able. 

separately or in association with the handle. The copper bit was heated in a TvpiCA i Typcc 
other. There is no reason why a beginner gas flame, primus stove, or even an open , ^ 

who considers that he has grasped the fire! In order to give the reader some idea 

fundamentals, should not go on to the At the same time, the solder may as to what is available on the local 

more advanced and theoretical treatment well have been a large stick of unknown market, a few makes are quoted. The 

of soldering. composition, perhaps 50/50. The flux standard type, made by “Robinson” and 

Among the beginners referred to was usually a paste, or if you were others, is available in 40, 60, 75. 100, 

there may well be members of youth reall Y °n the ball, some powdered or 150 watts and higher. A similar type 

- - - solid resin. but somewhat smaller, is the “Adcola,” 

A available in four models, 240 volts, 19 

DISADVANTAGES to 27 watts. 

Such a set-up had serious short- Getting down to the miniature types, 
comings. Apart from the fact that the we have the “Mico” in various models, 
iron was rather clumsy for radio work, for 6 and 12 volt operation, rated from 

the large stick of solder took a lot of 10 to 40 watts. Also among this type 

heat from the iron, in addition to that is the “Oryx,” available in a wide variety 
required to melt the needed blob. Very of low voltage and wattage ratings, 
soon the iron had to be put back into Typical quick-heating models are mar- 

the fire to be heated again. Added to keted under the name of “Scope” and 

all these trials, the paste or resin was “Birko.” The larger types are capable 
messy to use. of soldering to a chassis and down to 

Later, thinner sticks cf solder became fight radio joints. The new “Miniscope” 
available, which made the job easier is designed for use on delicate work and 
and did not cool the iron so quickly, jobs where a rating of up to 35 watts 
When the electric soldering iron made would be required. Such irons operate 
its appearance, it was a rather large unit over a range of 2.5 to 6 volts. 

__ _ ... _ compared with those of today, but it All irons designed to operate on low 

structional projects the ability to make was a big step forward. The temperature voltages must be used in conjunction 

_ 1. _ 1 • 1. _ _ 1 __J rtf Kit fomdinoH .it Q IlcaKln lo\/ol u;i<k cm'tnUIn _ £ _ 


radio clubs which' are being formed 
in schools and elsewhere. Also, The 
Wireless Institute of Australia is cur¬ 
rently making a worthy effort to encour¬ 
age boys of High school age to pursue 
the art of electronics, presently as a 
hobby and possibly later as a profession. 
In order to promote the scheme along 
sound lines, examinations are held and 
certificates issued to successful candi¬ 
dates. There are five Radio Certificates, 
Elementary, Junior, Intermediate, Senior 
and Advanced. The Junior Certificate 
syllabus requires that the candidate shall 
have a knowledge of soldering principles, 
and we quote the relevant portion. 

SOLDERING TEST 

“Test E-5. Must demonstrate in' eon- 


workmanlike soldered jqints and con¬ 
nections, and be able to answer oral 
questions about soldering methods as 
applied to radio work.” 

It is intended that these two articles 
should provide enough information to 
put the student well on the way to pass¬ 
ing this test. 


of the bit remained at a usable level with a suitable step down transformer, 
continuously and so made soldering This is a good feature as it makes for 
quicker and easier. added safety. Alternatively, in an emer- 

With the advent of resin cored solder gency, they may be operated from a 
and, later, activated fluxes, the process suitable tapping on a car battery, 
became so much easier again, and we Before any soldering can be done, th^> 
often wonder just how we managed in bit of the iron must be properly tinned 
the bad old days. However, improve- If the iron is an old one and the bit is 


Before any soldering operation can ments are still going on in order to pitted or dirty, it should be filed to give 

rt«t * irt rtkiiirtup tli.it lepon narA with mnrlprn plpptmnip o tu* • t 


be carried out, it is obvious that certain 
basic facilities must be available, includ¬ 
ing a bench or table on which to work. 
It is a good idea to place a protective 
covering on the table top to prevent 
accidental burning. 

The list of necessary tools is headed 
by a good soldering iron, the right kind 
of solder and flux for the job, pliers 
and wire cutters. From the outset, it 
cannot be too strongly emphasised that 
tools of a high grade always pay good 
dividends and are well worth the extra 
expense. 

The bit of a soldering iron is not 
iron at all, but a piece of copper. 
Copper is used because it is a particu¬ 
larly good conductor of heat and it. 
may be tinned readily. In days gone 
by, many of us had only a smaller 
version of the familiar plumber’s iron. 
This consisted of a lump of copper 
pointed at one end fitted with a length 
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keep pace with modern electronic a clean and even surface. This is best 
requirements. done with the iron hot. Immediately 

If you have one of the older style apply resin cored solder until a thin 
electric irons, then it should be quite layer flows over the cleaned surface. In 
all right for general radio work. It would the case of a new iron, it is only neces- 
be less suitable for compact transistor sary to tin the bit as soon as it comes 
radio and similar applications, but may up to temperature. 


INTERMETAL 
ALLOY OF 
MOLECULAR 
DEPTH 




7 METAL 

'OXIDE LAYER 
SOLDER 

FIG* 1(b) 


Fig. 7. (a) Diagrammatic representation of a good soldered joint, showing alloy 
formation between metal and solder. (b) A poor joint with no intermetal 
alloy and random contact at a few points only. 
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As time goes on and the iron has 
had considerable use, the bit will become 
corroded or pitted. When this occurs, 
it should be put back in order by filing 
and tinning as before. The copper in 
the bit is actually dissolved by the tin 
in the solder. Some solders are “loaded” 
with a small percentage of copper which 
has the effect of reducing this nuisance. 

(In the case of the “Scope” and simi¬ 
lar irons, a new bit may be purchased 
for a few pence and is easily screwed 
into place. It is seldom worthwhile 
attempting to “dress” such a small bit.). 

PRACTICAL SOLDERING 

The art of soldering is no longer con¬ 
fined to the expert craftsman as it was 
in days gone by. With the coming of 
radio and its rapid development, then 
television and the vast electronics field, 
the soldering process has been consider¬ 
ably improved and simplified, as already 
discussed. 

What makes a soldered joint so im¬ 
portant? 

Although it is not always easy to quote 
actual figures, there would be between 
one and two hundred soldered joints in 
a radio receiver, while a local manufac¬ 
turer quoted a current television receiver 
as having about 600 soldered joints. 
(This is not counting the joints in pre¬ 
fabricated components.). Any one of 
these joints could be a potential source 
of trouble if not made correctly. 

What is worse, faults due to faulty 
soldered joints are frequently intermit¬ 
tent; the kind that may cost pounds in 
a serviceman’s time before being tracked 
down and cleared. And it doesn’t take 
many such faults to ruin a manufactur¬ 
er's reputation. 

Here is a list of important points 
vital to the success of soldered joints: 

(1) The parts to be soldered must 
be mechanically and reasonably chemi¬ 
cally clean. 

(2) Solder having the correct ratio of 
tin to lead should be selected to suit 
the particular application. 

(3) Similarly, a suitable flux should 
be used, dictated by the job in hand. 

(4) The temperature of the iron must 
be high enough to ensure efficient “wet¬ 
ting” of the metals. 

POINTS IN DETAIL 

Let us consider these points in turn. 

(1) CLEANLINESS 

Much already has been said about 
this in the previous article, but it is 
important enough to bear repetition, 
with particular emphasis on the prac¬ 
tical aspect. 

Untinned or unplated metal should 
be scraped with a knife or rubbed with 
an abrasive cloth. It is not sufficient 
to make a few streaks, the surface must 
be made bright all over. If the part 
has been plated and is dirty, it should 
be similarly cleaned. 

Having cleaned the parts, they should 
then be tinned. In fact, it is desirable 
to tin all parts where possible, before 
making the actual*joint. Tinning is car¬ 
ried out by applying the soldering bit 
to the part for sufficient time to bring 
the temperature up to that of molten 
solder. Just enough resin cored solder 
is applied to the part to provide a thin 
coating over the surface required for 
the joint. 

(2) (3) CORRECT SOLDER AND 

FLUX 

In radio and similar work, 60/40 
solder is the most suitable, with activated 
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resin as the flux. These two require¬ 
ments are met with resin cored solder. 
The gauge of solder should be selected 
in accordance with the size of soldered 
joints to be made. For normal radio 
work, 16 or 18 gauge will be satis¬ 
factory. 

(4) IRON TEMPERATURE, etc. 

The application of heat to the soldered 
joint is possibly the most important 
single aspect of soldering. It is certainly 
as important as cleanliness, and in some 
ways more so. After all, a good flux 
will do some of the cleaning for you— 
even though one should not depend on 
it—but there is no substitute for heat. 



Fig. 2. Another poor joint in which 
solidified flux gives the joint a de¬ 
ceptive strength which may pass 
casual inspection. It will inevitably 
fail in service. 

The whole situation may be summed 
up in the following statement: 

In order that a soldered joint be pro¬ 
perly made, it is essential that the 
temperature of the job, i.e., the pieces 
of metal to be joined, shall be hot 
enough to melt solder. 

That may sound a simple statement, 
but it is well worth while reading again 
and thoroughly digesting. Once this point 
is fully appreciated, the beginner is well 
on the way to making successful joints. 

More specifically, we cannot have 
molten solder in contact with a piece 
of metal which is below the temperature 
at which the solder melts. Although most 
of the solder may still appear molten, 
that portion actually in contact with 
the cooler metal must be solid. And in 
this condition, none of the processes 
whereby the solder combines with the 
metal can take place. 

This is the reason why, when solder 
is first applied to a joint, the metal 


☆ 


The "Adeela" 
iron. A typical 
iron suitable tor 
general purpose 
electronic work. 
With ratings up to 
nearly 30 watts it 
will cope with all 
likely requirements 
except chassis. 
joints, yet is light 
enough for most 
small work. 
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appears to repel it, much as a greasy 
surface repels water. After a few 
moments—if all is well in other respects 
—the solder will suddenly “flow,” or 
“wet” the surface, indicating that the 
temperature of the metal has finally 
reached that of the molten solder. 

Because this requirement is so import¬ 
ant, many authorities insist that the 
solder should never be applied to the 
iron, but only to the job. In that way 
there can be no mistake that the job 
is hot enough, because the solder will 
not melt until it is. Unfortunately, while 
this is sound reasoning for large jobs, 
there are very good reasons why it can¬ 
not always be applied to delicate elec¬ 
tronic components. 

OVERHEATING 

While it is true that we can apply 
the iron to the joint and heat it— 
eventually—to the required temperature, 
there is a serious risk that this will 
take far too long, with the result that 
the heat will be conducted along the 
pigtails and into the body of the com¬ 
ponent where it can cause damage. 

One reason for this is that the iron 
may not make intimate contact with 
the irregular shape and small area of 
the job. However, if a small amount of 
solder is fed to the bit while it is in 
contact with the job, this will develop 
the joint and assist materially in convey¬ 
ing the heat quickly. When it “flows,” 
indicating correct temperature, more 
solder may be applied if the size of the 
job requires it. 

While on the subject of applying 
solder to the job, we should make 
another point. Solder should not be con¬ 
veyed from the stock to the job as a 
molten blob on the tip of the iron. In 
the time needed to transfer the solder, 
most or all of the flux will have been 
burnt or vaporised, most likely resulting 
in a dry joint. 

However, there are times when three 
hands are necessary to carry out a parti¬ 
cular function, and sticking to these 
rules may be difficult. In cases where 
both parts are already well tinned and 
it is only necessary to apply solder to 
the joint, this rule may often be broken 
by an experienced solderer. 

Strictly speaking, an experienced 
operator is not breaking a rule at all. 
He will have checked that there is still 
some flux on the joint and will move 
quickly in transferring the solder from 
the stock to the job. so that some of 
the flux picked up with the solder will 
still be active. This last point in solder¬ 
ing can be quite contentious and-who 
knows, may become a subject for 
“Argument.” 

HOW HOT? 

Reverting to the subject of heat, just 
when is an iron at the right temperature? 

Provided the iron is in good condition 
and is operated at the correct voltage, 
the temperature should be right almost 
automatically. In cases where the bit is 
adjustable, the temperature may be 
varied somewhat by sliding the bit in, 
to make it hotter, or out, to make it 
cooler. Low voltage miniature irons, 
operated from transformers, often have 
a voltage adjustment provided, for the 
same purpose. 

The quick heating type of iron, on 
the other hand, must have its tempera¬ 
ture adjusted by the operator. This is 
done by releasing the switch when suffi¬ 
cient heat has been generated. This calls 
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for a certain amount of skill and judg¬ 
ment, but is soon acquired after a little 
practice. 

Should the iron temperature be too 
low, the solder will not melt properly, 
resulting in a “putty” which produces a 
messy looking dry joint. Also, the iron 
may need to be applied for an abnormal 
time. This leads to overheating of com¬ 
ponents with a serious risk of damage. 
Polystyrene capacitors may be melted, 
resistors can change considerably in 
value, and transistors may even be 
rendered useless, just to mention a few 
possibilities. 

If the iron is too hot, the bit will 
burn and corrode excessively and will 
be difficult to keep properly tinned. 
Again, there is the risk of damage to 
components due to overheating, unless 
the operator is very quick and careful. 
To sum up on this point, have the iron 
at a temperature which will melt the 
solder immediately it is applied, but not 
so hot that it loses its “tin” rapidly or 
tends to corrode. 

Several times in our discussion, so 
far, we have mentioned a “dry joint” 
and it may be helpful to enlarge on 
this term a little. Fig. la portrays a 
section of a soldered joint magnified. 
The process has been carried out pro¬ 
perly and the solder has “wet” the metal. 
The intermetallic compound is shown 
dotted and is continuous throughout. 
Fig. lb illustrates a “dry” joint. A layer 
of resin and oxide forms a barrier 
between the solder and the metal. The 
barrier may be penetrated at one or 
more points. The result is a high resist¬ 
ance union with little mechanical 


being soldered. Where vibration is not 
a problem, wire leads and small com¬ 
ponents need only be rested against the 
lug and soldered. I 

It will now be assumed that the 
necessary equipment is available, includ¬ 
ing some 60/40 resin cored solder and 
that you are ready to start soldering. 
Most components used in electronics, 
which are to be soldered, are already 
tinned or plated. This makes the job 
quite easy. 

For the purpose of illustration, a unit 
will be considered consisting of octal 
type valves, all glass miniature type 
valves, a printed board, a germanium 
diode, and a transistor. Such a case is 
purely hypothetical and is not likely to 
be met in practice, but it will serve 
to illustrate the treatment of various 
types of components. 

It is a good idea, when wiring valve 
sockets, particularly the glass base min¬ 
iature types, to insert a valve in the 
socket being wired. This avoids the pos¬ 
sibility of the socket lugs becoming mis¬ 
aligned, with a possibility of cracking 
and destroying the valve when it is plug¬ 
ged in later. The writer has sad mem¬ 
ories of such an accident occurring to 
an expensive valve which had been 
brought back from overseas. 

It is often convenient to run filament 
leads directly from the power transfor¬ 
mer to an octal socket. This may well be 
16-gauge enamelled wire with a PVC 
sleeving over it. The wire is cut to 
length, about i-inch of sleeving removed 
from the end with a razor blade and the 
enamel scraped from the piece thus ex¬ 
posed. Be careful when using a razor 



The "Mico" is a well known lightweight iron especially suitable for fine 
work. Several sizes and wattage ratings are available. 



The "Oryx" is another lightweight iron suitable for fine work . Both the above 
types operate from low voltage transformers. 




The "Scope" is a typical quick-heating type iron. It is ready to use in a few 
seconds from dead cold, making it ideal for intermittent work. It is also 
suitable for regular production soldering . 


strength and which may be easily 
shaken loose. 

Fig. 2 shows another dry joint where 
a wire has been fixed to a solder lug 
which has not been previously tinned. 
The solder has taken to the wire, but 
the greater part of the space between 
the wire and lug is occupied by resin, 
with only a token contact of solder to 
the lug. The unfortunate part about a 
dry joint is that it may look quite 
normal. 

Although a good soldered joint is quite 
strong in its own right, it should not 
be relied upon for any great mechanical 
strength. Where the equipment is sub¬ 
ject to vibration or heavy components 
are used, the leads should be made 
mechanically secure by twisting them 
around the terminating point before 


blade to remove insulation from any 
wire. Even a small nick in heavy solid 
wire will weaken it and may lead to a 
breakage. It is also quite easy to. cut 
through some strands of stranded wire. 

It is important to note that the PVC 
insulation will not stand much heat be¬ 
fore it melts and spoils the appearance 
of the lead. So, using a minimum of heat, 
tin the exposed end of the wire and 
make sure that it is tinned all around 

The other lugs on the valve socket 
should also be tinned. Use as little solder 
as possible so that the holes in the lugs 
are not filled. If they ar e filled, surplus 
solder may be drawn off with the bit if 
the latter is stripped of all free solder. 
Wiping the bit with a cloth, or “flick¬ 
ing” it quickly, will achieve this. In 
extreme cases, surplus solder may be re- 
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tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street. 

Prahran, Victoria. Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 

Representative all States of Australia. 

Perth: Tough Instrument Service Co. 

993 Hay Street. Tel. 21-7767. 
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MORE PROFESSIONAL QUALITY 
EQUIPMENT at down-to-earth prites! 

from 

W.F. 

is the 
answer! 



Make no mistake! Heath test gear is indeed the world’s 
finest yet it comes to you at surprisingly low cost 
because of the modern and economical production 
methods which are employed! And, because it’s in kit 
form, you save still more by assembling yourself! 
Heathkits are as easy to buy as to build— all may be 
purchased on low deposit and easy weekly payments 
from WF OR by taking advantage of WF’s convenient 
“ADD ON PURCHASE PLAN!” For full details con¬ 
tact your nearest WF office! 



SG-8 


HEATHKIT RF SIGNAL 
GENERATOR KIT (SG-8) 

Here’s a dependable service generator 
at low cost Provides extended fre¬ 
quency coverage in five bands from 
160 kc to 110 me on fundamentals 
and to 220 me on calibrated har¬ 
monics. Internal 400 cps signal. Vari¬ 
able RF output to over 100,000 uv. 
Prewound, precalibrated coils. 

Price £15/7/6 


Produce up to one billion different R/C combinations with 
these new Heathkit Decades! 



3-DECADE CONDENSER 
KIT (IN-21) 

Precision accuracy in this laboratory-type 
capacitance decade provides convenient 
switch-selection of capacitor values from 
100 mfd to 0.111 mfd in 100 mmfd 
steps ... all at 1 p.c. accuracy. Ideal 
for use in substitution tests, tuned cir¬ 
cuits, bridge circuits, filter networks 
and many more applications where 
extremely high accuracy is import¬ 
ant. Often is faster and easier to 
determine capacitance values re¬ 
quired in experimental circuits by 
using the IN-21 than to make calculations. Uses precision 1 p.c. silver mica 
capacitors rated at 350 volts DC continuous; 500 volts DC intermittent; and 
1000 volts DC test. High quality ceramic wafer switches have positive detent 
action. Price £17/19/-. 


IN-21 


IN-11 


6-DECADE RESISTANCE KIT 
(IN-II) 

Designed for laboratory use, this extremely 
accurate resistance decade will provide any 
resistance value from 1 ohm to 999,999 ohms. 
You can add or subtract as little as 1 ohm 
in critical circuits with \ to 1% accuracy! 
Valuable for laboratory applications such as 
a multiplier, shunt, substitution resistor, or 
as an arm for AC and DC bridges. Ideal for 
use with IN-21 capacitance decade where an 
extremely wide range of values is necessary 
for making resistance and capacitance net¬ 
works. Range switches have make-before-break 
action for smooth switching without opening 
or shortening the circuit. Price £24/19/-. 


HEATHKIT TV ALIGNMENT GENERATOR 
KIT—(TS-4AE) 

Oscillator covers 3.6 me to 220 me entirely on fundamentals 
—complete TV coverage. Centre-sweep circuits swings up to 
20 me each side of centre, depending on frequency. Maximum 
RF output well over .1 volt. All-electronic sweep—no mov- 
ing parts or mechanical vibration. Built-in crystal marker 
oscillator and variable marker oscillator. 5.5 me crystal 

Wir k w op *w. AC - 50/60 50 »*• 



TS-4AE 


S-88 


HEATHKIT HI-FI 
STEREO 16 WATT 
AMPLIFIER (S-88) 

Superb reproduction 
for the man who wants 
the best in HI-FI. Only 
0.1% distortion at 8 
w/chnl. Many special 
features. 

Price £53/14/-. 





SBr 




U-I2E 


HEATHKIT 0-I2E EXTRA DUTY 5" 
OSCILLOSCOPE KIT 

The unique Heath patented sweep circuit in this 
unusual scope offers five times the normal 
sweep found in other scopes. Positive trace 
position controls prevent bounce or overshoot. 
Operates from 240v A.C., 50/60 cycles. 
PRICE, £65. 


^ WARBURTON FRANKI 


MAIL ORDERS are delivered FREE in the 
metropolitan areas of Adelaide, Brisbane, Mel¬ 
bourne, Sydney and Perth. Send your cheque 
or M.O. to your nearest W.F. office. 

FREE CATALOGUE describing the big range 
of Heathkits for testing, amateur radio, stereo, 
auto and marine is available on request. 

SYDNEY: 307 Kent Street—29-1 111. 

NEWCASTLE WEST: 844 Hunter Street—MA4077. 

WOLLONGONG: 80 Keira Street—B5444. 

ADELAIDE: 204 Flinders Street—8-1711. 

BRISBANE: 13 Chester St., Fortitude Valley—51-5121. 
MELBOURNE: 359 Lonsdale Street—67-8351. 

PERTH: Tough Instrument Service Co.. 993 Hay Street 
21-9767. (Prices slightly higher in W.A.) 
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moved from the lugs by inserting a scrap 
of wire while the solder is molten. 

Lead ends, previously tinned, may now 
be pushed through the holes in the ap¬ 
propriate lugs, with about 1/16-inch 
protruding. The iron tip is placed against 
the junction for sufficient time to bring 
it up to temperature. Solder is fed to the 
junction in just'sufficient quantity to en¬ 
sure a neat blob. When the solder has 
flowed and wetted the joint, the iron is 
removed 1 immediately. 

While the solder is cooling to the solid 
state, make sure that the parts are not 
moved. If movement takes place, the 
solder will take on a dull appearance 
and may form a high resistance joint. If 
so, it must be re-heated and a little more 
solder applied to provide fluxing. A shin¬ 
ing, neat joint should be the result. By 
the way, any resin covering the joint may 
be left there. It will do no harm, and 
is often regarded as a protection against 
corrosion. 

Should the octal socket be for a rec¬ 
tifier, it is likely that a rather large 
electrolytic capacitor will connect be¬ 
tween filament and chassis. Although the 
capacitor is heavy, it is quite in order to 
wire it direct to the socket, which should 
be strong enough to support the weight. 

Do not wire in any components using 
more length of pigtails than is really nec¬ 
essary, as the result is usually an untidy 
mess. 

CHASSIS JOINTS 

Next we may consider connections to 
the chassis. This presents some prob¬ 
lems, and several factors must be con¬ 
sidered. In the case of zinc or cadmium 
plated steel it is possible to solder direct 
to the chassis, provided a 100 watt or 
larger iron, or one of the larger “quick 
heating” types, is available. 

With brass or copper, either plain or 
plated, it is still possible to solder to the 
chassis but another factor makes the job 
more difficult. Brass is a much better 
conductor of heat than steel and copper 
is even better. As a result, it is difficult 
to supply enough heat to raise the tem¬ 
perature to that of molten solder. It can 
be done with a large and very hot iron 
but care must be taken not to damage 
other components in the process. 

A better method for brass and cop¬ 
per, and also for aluminium, where we 
have little choice, is to provide a solder 
lug, screwed TIGHTLY to the chassis in 
the appropriate position. This method 
may be used in almost any circumstances 
and is perhaps the most popular. 

Before a lug is fitted to a painted 
chassis, an area of paint must be re¬ 
moved in order to make a good electrical 
connection. When soldering direct, the 
paint will almost invariably be burnt on 
the opposite side as well as around the 
joint, leaving an unsightly'appearance. 

The foregoing considerations with res¬ 
pect to octal socket wiring, apply more 
or less to 7 and 9-pin miniature sockets, 
scaled down in proportion. It would not 
be wise to connect 16 gauge wire or 
heavy electrolytics direct to the socket 
lugs but 18 gauge wire and other normal 
components are quite in order. Don’t 
forget to plug a valve, preferably an old 
one, into the socket before wiring. This 
applies particularly in cases where the 
socket lugs arc bent and soldered to the 
centre spigot or to the chassis. 

Care should also be taken not to 
apply too much heat to the socket 
which could crack the valve. Also exces¬ 
sive solder should be avoided as it may 
run down into the socket contacts or 
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short to adjacent lugs. This may sound 
involved, but after a little while these 
precautions are taken automatically. 

In circumstances where it is necessary 
to use heavy gauge leads and heavy 
components with miniature sockets, this 
is best done by terminating the leads on 
a nearby tagstrip. Ordinary hook-up 
wire may then be used to complete the 
connection. 

Perhaps the most fascinating type of 
unit to “wire up” is the printed board. 
Actually, the “wiring” has already been 
done by etching a copper pattern on an 
insulating board. Holes are drilled at 
the appropriate positions to allow a 
component pigtail to be passed through 
and soldered. The deposited copper 
strips then perform the function of 
hook-up wires. 

After bending the component leads 
so that they match the relevant holes in 
the board, push the leads through these 
holes and cut off the excess, leaving 
about 1/16 inch to bend over slightly. 
All components may be mounted this 
way and then soldered. 

It is not necessary to cram the 
components hard against the board. 
This practice may result in the leads 
being unnecessarily short or even being 
bent sharply close to the component in 
question, which should be avoided unless 
really necessary. 

The trend with these boards is to 
miniaturisation. Considerable care must 
therefore be exercised to avoid over¬ 
heating the components and burning the 
board. Unless you are a practised and 
fast solderer, and even then, it is 
desirable to use some form of heat 


sink. A good idea is to hold the pigtail 
with a pair of pliers between the 
component and the point to be soldered. 

Whether or not you use a heat sink 
during soldering of general components, 
we strongly advise that you do so when 
dealing with germanium diodes. When 
soldering transistors a heat sink is an 
absolute must because damage is almost 
inevitable if they are overheated. 

A worthwhile procedure is to cut the 
pigtails to the required length and to 
tin the ends before mounting the com¬ 
ponents. This helps to prevent dry joints, 
as was pointed out previously. Sometimes 
component leads which are suppased to 
be pre-tinned are very difficult to solder. 
A rub with fine emery cloth or a scrape 
with a knife or razor blade usually 
fixes the trouble. This also prevents the 
components or board from getting too 
hot while trying to make the 
“take.” 

Transistor leads need not be 
all, since they are self-supporting 
lengths provided and this will 
the risk of heat damage. Some spaghetti 
tubing may be slipped over the exposed 
leads to avoid the possibility of short 
circuits. 

Do not use an excessive amount 
solder, just enough to make 
blob. Care should also be taken 
the soldering process not to 
“dag” of- solder to fall across adjacent 
copper leads on the board and so short 
them together. 

All the foregoing sounds rather in¬ 
volved but it is much easier to make 
a soldered joint than it is to write how 
to do it! Remember, skill and profi¬ 
ciency come with practice. 
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HI-FI STARTS AT YOUR TURNTABLE 

Labcraft type 573V - the ONLY compact turntable for true 
TRANSCRIPTION performance at a reasonable price. Completely 
silent, rumble free. 

Leaflets and full Information from all Trade Houses or from sole 
Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railwov Walk, CAMBERWELL, VIC. Tel. 82-1256 



fCAl £ QUIMtSS^ 
connosio’' 

fAfPRtlR f 4 co. 


CHOOSE THE BEST-IT COSTS NO MORE 


ResinCore 

r re liobU connec -____ 

0. T. LEMPRIERE & CO. LIMITED 

Head Office: 27-41 Bowden Street, Alexandria. N.S.W. 
artd at Melbourne • Brisbane • Adelaide • Perth 
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ELECTRONIC 


KITSETS build IT 


RECEIVERS 

1. DXERS 1 (Ball, or AC) 

2. DXERS 2 (Ball, or AC) 

3. DXERS 3 (Ball, or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Utile General 1961 


6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 
Communication Types 

10. Interceptor 5 

11. Globespan 8 

TRANSISTOR UNITS 

12. Transistor 1 

13. Transistor 2 

14. Transistor 3 

15. Transporta 4 

16. Transporta 6 


17. Transporta 7 (R.F.) 

18. Transistor 8 (D./W.) 

19. Transistor 8 (3 BAND) 
HI FI AMPLIFIERS 

20. Hi-Fi 3 

21. Mullard 3-3 

22. Mullard 5-10 

23. Mullard 5-20 

STEREO AMPLIFIER 

24. Mullard 2.2 

25. 1962 Mullard 3-3 


26. 1962 Mullard 10-10 

27. Unit 1 (R. TV and H.) 

28. Unit 2 (R. TV and H.) 

29. Unit 3 (R. TV and H.) 

30. Unit 4 (R. TV and H.) 

31. Playmaster 101. 

32. Playmaster Twin 10 

33. Playmaster Twin 17 

34. Miniwatt Twin 10 

GUITAR AMPLIFIERS 

35. Golden Series 12 Watt 

36. Golden Series 20 Watt 

37. Standard Series 12 Wall 

38. Standard Series 25 Walt 

39. Standard Series 35 Watt 

PUBLIC ADDRESS AMPLIFIERS 

40. Standard 12 Watt 

41. Standard 25 Watt 

42. Standard 35 Watt 

43. Standard 100 Watt 

CONTROL UNITS 

44. Playmaster No. 8 (Mono) 

45. Playmaster No. 9 (St.) 

46. Playmaster No. 10 (St.) 

47. Transistor Low Noise 
(Mono) 

48. Transistor low Noise 
(St.) 

49. 4 Channel Audio Mixer 


YOURSELF . . . 

TUNERS 

50. Playmaster No. 3 

51. Playmaster Program 
Source 

52. Transistor High Gain 

53. Transistor Medium Gain 

54. Mullard Wide Band 
TRANSISTOR AMPLIFIERS 

55. 1 Watt Stereo 

56. 2 Watt Stereo 

57. 4 Watt Stereo 

58. 10 Watt P.A. Unit 
TAPE AMPLIFIERS 

59 No. 3 (R. TV and H., 
June, 1960). 

60. No. 4 (R. TV and H., 
July, 1960). 

61. Stereo Tape Amp. 

INSTRUMENTS 

62. 3in C.R.O. (R. TV and H.) 

63.5in C.R.O. (R. TV and H). 

64. 6v Tachometer (R. TV 
and H.) 

65. 12v Tachometer (R. TV 
and H.) 

66. Electronic Stetho. (R. TV 
and H.) 

67. Sweep Generator, (R. TV 
and H.) 

68. Patern Generator, (R. 
andJU 


FOR HALF PRICE 

69. G.D.O. Adaptor, (R. TV 
and H. 

70. R.C. Bridge, (R. TV and 
H.) 

71. Valve and Transistor 
Tester, (R. TV and H.) 

72. Transistorised Signal 
Tracer, (R. TY and H.) 

73. Transistorised Wave 
Meier, (R. TV and H.) 

74. Standard Audio Osc. 

75. Multimeters. 

76. YTVM 

77. R.F. Signal Generator 

78. 1962 Audio Osc - 
Wide Range (R TV & H) 

79. Distortion — Noise — 
Millivoltmeter (R TV & H) 

MISCELLANOUS KITS 

80. 50 M.C/S. Converter 

81. 144 M.C./S. Converter 

82. Fremodyne 4 

83. Light Beam Relay 

84. Stereo Phone Amp. 

85. Stereo Phone Adaptor 

86. Porta Player 

87. Portagram 

88. Transportagram 7 

89. S./Wave Converter 1 

90. S./Wave Converter 2 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL. 



NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB IOCPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MINIWATT TWIN 10 STEREO—COMPLETE KIT—£36/12/6 


NOW AVAILABLE 


THE "INTERCEPTOR 5' 


Only 5 valves, but mighty performance. Designed as an intermediate type Semi-Communica¬ 
tions receiver, it covers from 550 Kcs to 30 Mcs in four bands with high sensitivity over the 
full tuning range. Other features are. Electrical Band Spread, BFO, Noise Limiter, and IF 
Gain. Output for either phones or speaker. Write for general specifications and perform¬ 
ance figures. FULL KIT PRICE ONLY £36/10/- 


Phone 63-3596 
63-5973 


NICHOLAS BUILDING—37 SWANSTON ST., 
MELBOURNE —VICTORIA 


Phone 63-3596 
63-5973 
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DEVELOPMENTS 



OTHER POPULAR KITS AND INSTRUMENTS FOR 1962 


TV & H. UNIT 4 STEREO AMP. 
£37/12/6 COMPLETE 


LSSIO SIGNAL GENERATOR 
(6 BAND. 120 kc to 260 me.) ONLY £14/10/- 


"LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV & H., MARCH, 1962 

ONLY £12/8/6 



STEREO TARE AMP. 
(R.TV&H.) 
£39/14/6 


TRANSPORTA 7 

m 

£23/12/6 


R. TV & H. VALVE 
Transistor Tester 
£29/14/6 


HI-FI 3 
AMPLIFIER 
£14/18/6 


BM3 CRYSTAL MIC. (Stand extra) 
£ 2 / 10 /- 


TOP QUALITY M/METER 
£4/12/6 


FOR RADIO, IV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


6V & 12V TACHOMETER 
£14/16/6 


WE STOCK METALWORK AND PANELS 


"GOLDEN SERIES" 
20 wall GUITAR 

AMPLIFIER VIBRATO) 

£31/15/6 


1962 Milliard 3-3 
Stereo Amp. 
£24/18/6 

COMPLETE 


1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 


50 and 144 MC 
CONVERTERS 

£ 6 / 12/6 

(PLUS CRYSTAL) 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 NICHOLAS BUILDING — 37 SWANSTON ST., Phone 63-3596 
63-5973 MELBOURNE — VICTORIA 63-5973 
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Here is a view of the cell in operation . Note the air being bubbled around 
the oxygen (silver) electrode, and the meters indicating the output of the cell. 
The meters used were two which happened to be available in our laboratory. 

For the science laboratory — 

A DEMONSTRATION 

FUEL CELL 

Fuel cells, which turn the chemical energy of fuels directly into 
electrical power without combustion, are growing in importance daily. 
This article describes how a simple demonstration fuel cell may be 
constructed in the school science laboratory or home workshop using 
accessable materials. The overall cost is approximately five pounds. 


Although a practical fuel cell, cap¬ 
able of supplying power in quantities 
sufficient to operate motors, lamps, 
radio receivers, etc., is rather beyond 
the home constructor, it is possible to 
build a demonstration cell quite easily. 

The cell which we are about to de¬ 
scribe will deliver approximately 0.5 volts 
at 3-4 milliamps. This order of power 
is quite trivial, considering the cost of 
obtaining it, but the description is pre¬ 
sented primarily as a practical illustration 
of basic principles. 

As it is, the output from the cell is 
hardly sufficient to operate anything 
more than indicating meters. However, 
it could possibly be used to operate an 
elementary transistor receiver and it was 
used for just this purpose in the original 
Esso demonstration. 

Before describing construction of the 
cell, however, it would be wise to dis¬ 
cuss its principles of operation. 

The fuel cell which will be described 
is known as a “Methanol-Oxygen” cell, 
due to the fact that it consumes as its 
fuel methyl alcohol (also called meth¬ 
anol) and oxygen. It produces electrical 
energy by combining the two, without 
combustion, by electrolytic action in a 
solution of potassium hydroxide. 

Into a container half-filled with a solu¬ 
tion of potassium hydroxide, two elec¬ 
trodes are placed. Both electrodes are 
made of nickel, to withstand corrosion 
by the caustic potash solution. 

One electrode is covered with a thin 
layer of silver metal. This electrode, 
which ultimately becomes the POSI¬ 
TIVE electrode of the cell, supplies the 
gaseous oxygen with four electrons per 
molecule to reduce it to hydroxyl ions 
in the following manner: 

0*(gas) +2H z O + 4 electrons-»■ 4 OH" 

(from the air, etc.) (from electrode) (hydroxyl ions) 


■ i ", 'A--:iV ,: .. 


R ECENTLY, fuel cells have been 
finding a use in a number of exotic 
applications — and are under consider¬ 
ation for many more. Future manned 
spacecraft sent up from Cape Cana¬ 
veral, for instance, will have both power 
and drinking water supplied by hydro¬ 
gen-oxygen fuel cells. 

Already, the U.S. Army Signal Corps 
is powering its “Silent Sentry” portable 
battlefield radar systems with small, 
back-pack 1KW fuel cells, while the 
Allis-Chalmers company demonstrated a 
fuel-cells-powered tractor more than two 
years ago. 

Experts predict that, if fuel cells de¬ 
velop at the current rate, electric cars 
and trucks will be a reality in less than 
20 years. This is scarcely surprising, as 
even present-day fuel cells are more 
than 50 per cent efficient, whereas most 
engines used in cars and trucks are only 
about 20 per cent efficient. 

Despite the fact that they were vir¬ 
tually unknown 10 years ago, fuel cells 
are not new. The first crude fuel cell 
was built in 1839, by the English scien¬ 
tist Sir William Grove, while 50 years 
later, an improved model was made by 
Ludwig Mond and Carl Langer—who, 
incidentally, were the first to use the 
name “fuel cell.” 

From their discovery until quite re¬ 
cently, however, fuel cells were regarded 
as something of a “white elephant.” 
Their extremely high efficiency (theoreti¬ 
cally, up to 90 per cent) was acknow¬ 
ledged, but the many technological dif- 
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Acuities which remained to be solved 
before the cells could be used to gener¬ 
ate power in practical quantities kept 
them as hardly more than an academic 
curiosity. 

In recent years, however, consider¬ 
able advances have been made in elec¬ 
tro-chemical technology. Also, new 
applications have appeared which re¬ 
quire power to be produced from fuel 
in the most efficient way possible. Re¬ 
search on fuel cells has thus been start¬ 
ed on an enormous scale, both by pros¬ 
pective users and by fuel-marketing or¬ 
ganisations. 

The constructional information pre¬ 
sented on these pages, for instance, was 
adapted from data published by the 
“Esso” Research and Engineering Com¬ 
pany, who are one of the leaders in 
contemporary fuel cell research. 


WARNING 






All the chemicals used in this 
cell, including the silver nit¬ 
rate and chloroplatinic acid 
used to prepare the electrodes, 
are poisonous. However, 
providing reasonable care is 
taken to ensure that contact 
with the chemicals does not 
occur, the project is quite 
safe. We strongly recommend 
that safety goggles be worn 
to protect your eyes from 
splashes, etc. 


(The silver catalyses the reaction — in 
other words, it speeds up the reaction 
greatly, without actually taking part in 
it chemically.) 

The gaseous oxygen required for this 
reaction may be simply that small 
amount which dissolves into the solu¬ 
tion from the air. However, the output 
from the cell is poor under such condi¬ 
tions, and it is really necessary to bubble 
oxygen over the electrode. 

If air is blown into the solution 
around the silver electrode — either 
from the mouth or from a small pump 
such as that used for fish-tank aeration 
— the output will rise considerably. If 
pure oxygen is obtainable and is used 
instead, the cell output will increase 
three or four-fold. The more oxygen 
presented to the electrode, the greater is 
the number of oxygen molecules re¬ 
duced in a given time, and the higher 
is the current that the cell can deliver. 

To help matters the oxygen electrode 
is given a large area by punching hun¬ 
dreds of tiny holes through it with a 
small nail and a hammer. This, must be 
done before the nickel is coated with 
silver, so that the surface of the holes 
may be covered as well. 

The other electrode of the cell is coat¬ 
ed with metallic plantinum, in the form 
of finely divided “platinum black.” The 
platinum catalyses the following re¬ 
action, wherein the methyl alcohol is 
oxidised to formic acid, to produce an 
excess of four electrons per molecule: 


CH S OH + 40H'- 
(methanol) 


HCOOH + 3 HjO + 4 electrons 
(formic acid) 


The formic acid immediately reacts 
with the potassium hydroxide electro- 
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lyte, forming soluble potassium formate, 
HCOOK. This is part of the function 
of the potassium hydroxide, to remove 
the “waste” formic acid from the metha¬ 
nol electrode. 

As the equations show, the nett re¬ 
sult of the two electrode reactions is 
that the oxygen electrode requires four 
electrons per molecular reaction, while 
the methanol electrode has an excess of 
four electrons per molecular reaction. 
If the two electrodes are connected by 
an external circuit, a current will thus 
flow, for the methanol electrode is able 
to supply the oxygen electrode with its 
required electrons. 

When such a current flows (in the 
form of electrons from the methanol 


7 his diagram 
thaws the basic 
methanol fuel cell, 
and its various 
electrode re¬ 
actions. It should 
be studied in 
conjunction with 
the text, where 
the operation is 
discussed in some 
detail . 



SCHEMATIC DRAWING SHOWING OPERATING 
PRINCIPLES OF METHYL ALCOHOL FUEL CELL 



Here are the con¬ 
nections for the 
meters used to 
indicate the op¬ 
eration and per¬ 
formance of the 
fuel cell . Note 
the polarities , 
with all positive 
terminals connect¬ 
ing to the oxygen- 
electrode side of 
the circuit 


(platinum) electrode to the oxygen (sil¬ 
ver) electrode, or “conventional current 
flow” from oxygen electrode to metha¬ 
nol electrode), the external circuit re¬ 
ceives power. As this power has resulted 
from an oxidation-reduction reaction be¬ 
tween oxygen and methanol, the cell has 
effectively turned chemical energy into 
electrical energy. 

You may care to visualise this action 
in another way. For instance, without 
the external circuit connected, electrons 
cannot be supplied to the oxygen elec¬ 
trode. Nor can excess electrons be re¬ 
moved from the methanol electrode. 

The oxygen electrode thus becomes 
positively charged, and its reaction 
ceases due to a scarcity of free electrons 
required for the reduction of oxygen 
molecules. Similarly, the methanol elec¬ 
trode becomes negatively charged, hav¬ 
ing so many excess electrons that there 
is no inducement for it to accept those 
produced by the methanol oxidation re¬ 
action. 


NOT A BATTERY 

Without the external circuit connect¬ 
ed, the fuel cell action thus quickly 
ceases, the methanol and oxygen re¬ 
maining unchanged. 

When the external circuit is connect¬ 
ed, however, a current can flow which 
reduces the charge on th$ electrodes and 
permits the reaction to proceed. The ex¬ 
ternal circuit thus permits the cell re¬ 
action to continue by allowing the cell 
to send a current through it! This, of 
course, is precisely the required effect 
because, in producing a current, the cell 
is generating electric power. 

As may be seen, the fuel cell is thus 
more like an engine than a battery— 


which it would seem to be at first 
glance. In effect, what it is doing is 
“burning” methanol, and turning the 
heat into power—but in a way which, in 
terms of the fuel, is considerably more 
efficient than the usual fumace-boiler- 
turbine-generator system. 

The methanol-oxygen cell is not the 
only type. In fact, most of the fuel 
cells being used in current projects and 
applications do not use a liquid fuel such 
as methanol, but a gas such as hydrogen. 
Thus the fuel cell is sometimes called 
a “battery with gas tanks.” 

At present, fuel cells require fuel in 
a very pure state, whether it be in 
gaseous or liquid form. Thus, although 
they have extremely high efficiencies, 
they are expensive to run because they 
use expensive fuels. 

This is perhaps the greatest problem 
faced by would-be users of the fuel cell. 
Most of the current research is thus 
being devoted to finding out the exact 
process whereby impure fuels ruin the 
cell action. When this problem is 
solved, it is hoped that fuel cells will be 
made which will run on natural gas, 
kerosene, distillates—or even cruder 
fuels such as sawdust, peanut shells and 
human wastes! 

In passing, the hydrogen-oxygen fuel 
cells currently being built for space ap¬ 
plications are particularly economical, 
despite the high cost of the pure hydro¬ 
gen and oxygen gases used as fuels. This 
is due to the fact that the “waste” of 
the hydrogen-oxygen cell is ordinary 
water, pure and drinkable! Thus a 
space-ship, if it carries its water supply 
in the form of hydrogen and oxygen, 
can generate its power “free” with a 
fuel cell. 


For a demonstration fuel cell, we are 
limited to a methanol type unit. This 
is because the gaseous-fuel types gene¬ 
rally require special apparatus, able to 
maintain high temperatures and pres¬ 
sures. The methanol cell is simple, 
operates at room temperatures and 
pressures, and requires no special appa¬ 
ratus. 

To construct the fuel cell, the first 
things to procure are the nickel elec¬ 
trodes. Ideally, these should be in the 
form of nickel gauze, or screen, to pre¬ 
sent the largest area to the electrolyte 
and fuels. However, such screen is ap¬ 
parently not available in this country, 
even though it is obtainable in America 
according to the Esso data. (Newark 
Wire Cloth Co., 351 Verona Avenue, 
Newark 4, New Jersey.) 


CONSTRUCTION PROCESSES 

For the prototype fuel cell shown, 
we obtained an ounce of 0.001” nickel 
foil from a local chemical supplier 
(Selby and Co., of 35 York Street, 
Sydney, who are also able to supply all 
the chemicals required). The foil mea¬ 
sured 6in x 4in, and was cut into two 
sections measuring 6in x 2in. 

The oxygen electrode is the one which 
is especially critical of active area, for 
at its surface the oxygen, the electro¬ 
lyte and the catalyst all must come into 
contact. Thus the more surface there 
is, the better. To increase the active 
area of this electrode, we perforated the 
lower 2iin with as many holes as pos¬ 
sible, using a sharp nail and a hammer. 
The methanol electrode may be left 
unperforated. 

The next step in the construction is 
to coat the electrodes with their respec¬ 
tive catalysts. The oxygen electrode is 
given a coating of silver, and the 
methanol electrode a coating of plati¬ 


num. 

To coat the oxygen electrode with 
silver, it is left for a few hours in a 
solution of silver nitrate. The solution 
is prepared by dissolving 5 grammes of 
silver nitrate in 100 ml (approx. 3.4 fl. 
oz) of water—distilled water, if it is 
available. Before being coated in the 
solution, but after it has been perforated, 
the nickel should be cleaned in hot water 
or petrol to remove any grease, etc. 
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FREE PACKING, FREIGHT AND INSURANCE 


ALL TRANSISTOR PORTABLES 

"MARTELL" 


I 

UP TO 3 HOURS' PLAYING TIME • famous 


B.S.R. 


Cheap torch batteries 

give 10’s of hours’ 

playing time. 

• only 2£lb weight. 

• measures 9£” x 
2 *’\ 

© complete with 
mike, ear plug, 
tape and acces¬ 
sories. 

© spares and service 
always available. 

18 gns. 

£3 deposit. 5/- weekly 


FIDELITY 


tape deck. 

® 55” spools. 

© 3 hours’ playing 
time. 

® twin tracks. 

© ideal for both 
speech and musi¬ 
cal recording. 

handsome wash¬ 
able case. 

complete with 
mike and tape 
ready to operate. 

65 gns. VALUE FOR 

39 gns. 

£4 deposit. 10/- weekly 


MAIL ORDERS: We pay freight and insurance. 


MAIL ORDERS: We pay freight and insurance. 


24 pages alive with the latest tape recorder 

FREE TAPE RECORDER CATALOGUE 

Store and get your copy absolutely FREE. 


UP TO 6 HOURS' PLAYING TIME WITH THIS ENGLISH 


UP TO 16 HOURS' PLAYING TIME! 


4 TRACK FIDELITY 3 SPEED ENGLISH VERTIK 



• famous B.S.R. 4- 
track tape desk. 

• 5 5 in spools. 

• 6 hours’ playing 
time. 

• 4-watt output. 

• inbuilt public ad¬ 
dress system. 

© complete, in wash¬ 
able carry - case, 
with mike and tape 
ready to operate. 

£6 dep., 10/ wkly. 

79 GNS VALUE FOR 

55 gns. 

MAIL ORDERS: We 

pay freight and insur¬ 
ance. 



Also available — Vertik 
4 track (3 speeds), 
79 gns. 


The lowest-priced top 
quality 3-spccd (H, 
35, 71) machine in 
Australia. 

© does everything 
that’s done by 
machines costing 
up to £150! 

• inbuilt P.A. system. 
© size 18in x 151 in x 
6]in. 

© complete with mike 
and 7in tape ready 
to operate. 

© in washable carry- 
case, sensationally 
priced at — £7 

DF.P., 10/ WKLY. 


69 gns. 


MAIL ORDERS: We pay freight and insurance. 


MAXWELLS 


48 Elizabeth St., City. 

269 & 356 Lonsdale St., City 
147 Nicholson Street, Footscray. 
47 Puckle St., Moonee Ponds. 
421 Centre Rd., Bentleigh. 


Radio, Television & Hobbies , January, 7963 










































The methanol electrode is coated with 
platinum black by leaving it for about 
an hour in a solution of chloroplatinic 
acid, which is platinum chloride associ¬ 
ated with hydrochloric acid. The chloro¬ 
platinic acid is prepared by adding 1 
gramme of the acid crystals to 100 ml 
of water—preferably distilled, if avail¬ 
able. 

(Note: If either the crystals or the 
solutions of silver nitrate and chloro¬ 
platinic acid are accidentally brought 
into contact with the skin, wash the 
affected area immediately and thorough¬ 
ly with plenty of water. Silver nitrate 
turns the skin black under the influence 
of light, in addition to being highly cor¬ 
rosive. Both it and the chloroplatinic 
acid are poisonous.) 

The solutions of silver nitrate and 
chloroplatinic acid may be kept in 
bottles after the coating operations and 
used over again. After coating each 
electrode, wash it thoroughly in running 
water, and place it under water in a 
jar. Neither electrode may be allowed 
to dry out once it has been coated, for 
this would ruin the coatings. 

CARE NEEDED 

With the electrodes prepared, the next 
step is to .prepare the potassium 
hydroxide electrolyte solution. This is 
prepared in the 600 ml beaker which 
is used for the fuel cell. 

Into the beaker put 300 ml (approx. 
10 fl. oz) of water—distilled, if avail¬ 
able. Very slowly, add 100 grams of 
potassium hydroxide pellets. The solu¬ 
tion will become hot, and should be 
stirred as the pellets are added to aid 
them in dissolving. Leave the solution to 
cool before assembling the cell. 

Note: If potassium hydroxide pellets 
or solution accidentally touch the skin, 
IMMEDIATELY wash the affected area 
in running water, flushing it for approxi¬ 
mately 15 minutes. If some vinegar, 
lemon juice or other mildly acidic solu¬ 
tion is available, follow the water with 
a swabbing of this solution, and then 
wash in water again. If the eyes are 
involved, or if the burns are extensive, 
a physician should be consulted as soon 
as possible. 

To assemble the cell, transfer the elec¬ 
trodes from their water-jar into the 
potassium hydroxide in the beaker. 
Place them against the sides of the 
beaker, on opposite sides, and bend over 
the top portion of each strip so that 
it is supported by the top of the beaker. 

VOLTAGE RISE 

Into the solution, between the two 
electrodes, place a piece of blotting, filter 
or asbestos paper cut so that it is as 
wide as the inside diameter of the 
beaker. This will prevent the two elec¬ 
trodes from touching accidentally, and 
will also keep air bubbles away from the 
methanol electrode when bubbling is 
used—although this is not particularly 
important. 

If a DC voltmeter is connected across 
the electrodes (positive terminal to the 
oxygen-silver electrode), it will register 
a small voltage—about 0.2 volts—even 
though no methanol has been added as 
yet. This voltage is due to the familiar 
“two dissimilar metals in an electrolyte” 
action which is used in the dry battery, 
and is not to be confused with the out¬ 
put of the cell due to its fuel conver¬ 
sion action. 

With the voltmeter still connected, 
add about 35 ml (a little more than 1 
fl. oz) of methanol to the electrolyte 


MATERIALS 
LIST FOR THE 
FUEL CELL 

Raw materials for the 
cell. The large containers 
contain the potassium 
hydroxide and the meth¬ 
anol, with the small con¬ 
tainers of silver nitrate 
and chloroplatinic acid in 
front of them . The small 
packet beside the beaker 
contains the nickel foil . 

Incidentally, the silver 
nitrate pictured is of the expensive reagent quality, not really required 
for this project. We used it simply because the normal grade was 
temporarily out of stock. 

lox Nickel Foil or alternative — 35ml Methyl Alcohol — Pure (ap- 
see text. prox. 5/6 for 11b). 

Igm Chloroplatinic Acid (approx. 600ml Pyrex Beaker (approx. 7/6). 


56/-). 

5gms Silver Nitrate (approx. 17/- 
for lox). 

lOOgms Potassium Hydroxide (ap¬ 
prox. 9/- for 11b). 

in the beaker. The output of the cell 
will rise to approximately 0.7 volts, but 
will drop slowly to about 0.45 volts. 

The drop is due to the gradual usage 
of all the dissolved oxygen in the elec¬ 
trolyte, which prevents the reaction from 
proceeding further. If air is now blown 
into the electrolyte, around the oxygen 
electrode, the output voltage will again 
rise to the 0.7 volt level. 

For our preliminary tests with the 
prototype cell, we simply used “breath- 
power” for the aerating operation, blow¬ 
ing air into the solution with a length 


This is the small air pump which we 
used to blow air into the electrolyte 
around the silver electrode. Designat¬ 
ed the "Montrose Major," it is of the 
type used to aerate fish tanks. 


Here is the prepared oxygen elec¬ 
trode, kept under water to prevent 
contamination of the silver coating. 
Note the tiny holes made over the 
active part of its surface with a sharp 
nail and a hammer. 


3ft of plastic or rubber tubing, pair 
of safety goggles (see text), piece 
of blotting or asbestos paper, 
wire, alligator clips, meters, 100 
ohm resistor, air pump (if used 
—see text). 

of plastic tubing. Experimenters may 
care to use this simple method, too, 
which costs only a few shillings for the 
tubing. 

However, the use of breath-power is 
undesirable, for two reasons. One is the 
obvious reason, that one soon becomes 
extremely tired of blowing slowly and 
carefully into the tube—or just tired of 
blowing! The other reason is that there 
is only a small percentage of oxygen in 
exhaled air (less than the one-fifth of the 
total volume), so that it is a very in¬ 
efficient way of supplying oxygen to the 
electrode. 

SCOPE FOR EXPERIMENT 

A better way is to use a small mech¬ 
anical air pump. As the photographs 
show, we obtained a small pump of the 
type used to aerate fish aquaria, which 
performs the function extremely well. 
Many readers may have such a pump, 
or something similar but, in any case, 
they only cost a few pounds, complete 
with plastic tubing. We obtained the 
unit shown at a large city department 
store. 

Naturally enough, the results would 
be better still if oxygen were bubbled 
over the electrode. School science lab¬ 
oratories may be able to elaborate the 
experiment in such a fashion, perhaps 
generating oxygen by the time-honour¬ 
ed heating of potassium chlorate and 
manganese dioxide, or by electrolysis. 
Caution, however, for such methods 
should not bring a naked flame near 
the cell! Methanol is quite volatile, and 
its vapour is highly inflammable. 

The end of the aerating tube in all 
cases should be closed, with a number 
of tiny holes or slits cut in the side 
near the end. This will result in the 
production of many small bubbles 
rather than a few large bubbles, giving 
better aeration. 

Incidentally, there is plenty of scope 
for individual efforts in increasing the 
output of the cell. The main difficulty 
with the cell is to bring enough oxygen 
and electrolyte into contact with the sur¬ 
face of the silvered electrode at the same 
time. 
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TOOL 

BOXES 



MECHANIC’S TOOL CHEST 


TYPE T.C.I. 


A strongly constructed steel chest measuring 
18in. x 7fin. x 1 lin. and featuring: — 

• A fixed tray to accommodate a set of each, S.A.E., A/F., and 
Whitworth socket spanners and accessories. 

• Two drawers with specially designed channel slides for 
smooth operation and to give full support in any position. 
These drawers are partitioned to accommodate S.A.E., A/F., 
and Whitworth, King, Double-End, Tappet and Ignition 
Spanners, etc. The third drawer, which is a removable one, is 
undivided, will accommodate adjustable wrenches and other 
sundry tools. 

• The Chests are finished in two-tone stoving enamel and 
packed individually in strong corrugated board cartons. 

• A Chest Handle is fitted to each end for ease of carrying when 
loaded with tools. £8/17/- 



TYPE C.L.5. CARPENTERS 

A large capacity box, 33” x 7}” x 18”, featuring a solid 
drawn lid, and made throughout of heavy gauge steel. 
This box is specially constructed to accommodate and 
protect a set of Carpenter’s Tools and has separate 
compartments for saws, chisels, bits, tape, etc. Also 
brackets to hold planes, brace and level, in addition to 
a large capacity general storage space. 

Top and handles are fitted to faciliate carrying when 
loaded. 

Both lid and front panel are fitted with full- 
length hinges and the box is finished in baked enamel. 
£14/8/11. 



CHESTS OF DRAWERS 


Three types of Galvanised Chests measuring 17f”x6$”x 
lit”, containing 16 drawers, each measuring 6f”x3f”x 
2 *”: 

• TYPE C.D.I.—As illustrated, with 16 undivided 
drawers. £3/5/-. 

• TYPE C.D.2.—As illustrated, with 16 triple com¬ 
partment drawers. £3/14/-. 



"PIPGRAS” HOLE PUNCHES 

‘‘PIPGRAS” Hole Punches are made from Alloy Tool 
Steel, and cut clean and accurate holes in sheet metal. 
They make a smooth perfect hole without reaming or 
filing. 

SCREW TYPE, ROUND 

Supplied with “UNBRAKO” High Tensile Socket Screws 
and Wrenches. Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (I.D.) 

DRILL SIZE 

EACH 

32.S. 

fin 

0.507in 

— 

fin 

21/8 

40.S 

fin 

0.618in 

fin 

5/16in 

21/8 

48.S 

fin 

0.742in 

fin 

5/16in 

28/- 

56.S 

fin 

0.884in 

fin 

fin 

38/- 

64.S 

lin 

1.008in 

— 

fin 

41/- 

72.S 

lfin 

1.133in 

fin 

fin 

45/4 

76.S 

1 3/16in 

1.172in 

— 

fin 

45/4 

80.S 

lfin 

1.258in 

— 

lin 

49/8 

88. S 

lfin 

1.382in 

lin 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt 
and Nut. Cut holes in sheet metal up to 16 gauge. 


96.S 

lfin 

1.512in 

_ 

9/16in 

66/8 

112.S 

lfin 

1.762in 

lfin 

9/16in 

76/- 

128.S 

2 in 

'2.014.S 

lfin 

9/16in 

83/4 



CHEST OF DRAWERS. TYPE C.D.4. 

A 17f”x6f”xllf” Galvanised Chest containing 4 full- 
length drawers each measuring 15f”x6f”x2f”. Finished 
in blue hammertone stoving enamel. £3/5/-. 


• TYPE C.D.3.—As illustrated, with 8 triple com¬ 
partment drawers, and 8 undivided drawers. 
£3/10/-. 


The Chests are finished in blue hammertone stoving 
enamel, are complete with identification cards and 
packed in strong corrugated cartons. 

Provision is made for all units to be bolted together in 
tiers. 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 30 Buckland St.. Chippendale. Phone 69 4701. 
86-88 Bathurst Rd., Orange. Phone 2055. 

Pirie St., Fyshwick, Canberra. Phone 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone 690 300. 
SOUTH AUST.: 55 Flinders St.. Adelaide, Phone 8 5317, 


Q'LAND.: 50 Little Edward St., Brisbane. Phone 2 3093. 

N. Q LAND.: Cnr. Ingham Rd. & Echlin St., Townsville Ph. 6061. 

WEST AUST.: 437 Murray St., Perth. Phone 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, Burnie. 
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For instance, we would suggest that 
you try the effect of making the oxygen 
electrode a disc, perforated as before and 
placed horizontally near the bottom of 
the solution. If the air is bubbled in 
by a tube leading beneath the disc, it 
would then tend to rise up through the 
perforations and make a better contact 
with the electrode. The methanol elec¬ 
trode in such a cell could be a ring sus¬ 
pended near the top of the solution. 

Another way of achieving better aera¬ 
tion would be to make the oxygen elec¬ 
trode in the form of a cylinder, feeding 
the air into it under slight pressure as 
before. It would thus be forced to 
make its exit through the perforations, 
giving <a good oxygen-electrolyte-elec¬ 
trode contact. 

Still another way of improving the cell 
would be to make screen electrodes, by 
electroplating ordinary phosphor-bronze 
or brass filter screen (as fine a mesh as 
possible) with nickel. The nickel would 
then be coated with platinum and silver 
as before. (Phosphor-bronze or brass 
cannot be used unplated with nickel, for 
any tiny flaw in the coating would result 
in the rapid corrosion of the electrode.) 

If it is desired to experiment along 
these lines, the best way of checking 
the effect of alterations to the cell is to 
measure its output under load. A simple 
way of doing this is to meter the current 
produced in a small 100-ohm resistor 
connected across the cell electrodes. 

We have shown such a resistor and 
current meter (0-10 mA) in the diagram, 
to illustrate the way of connecting them 
to the cell. They are also shown in 
the photograph. 

PRACTICAL TESTS 

You will find that improvements to 
the cell will tend to increase its under¬ 
load current, rather than its output volt¬ 
age. However, perhaps the best way of 
determining whether the cell has been 
improved by a change is to plot an out¬ 
put voltage-versus-current curve after 
each change has been made. 

To plot such curves, the 100 ohm re¬ 
sistor should' be replaced by a series 
switch and 10,000 ohm rheostat com¬ 
bination. The load may then be varied 
to provide various values of output cur¬ 
rent, and the voltage and current read¬ 
ings recorded to enable a curve to be 
drawn. With the switch open, of course, 
the voltmeter will register the no-load 
output voltage of the cell. 

This completes the description of the 
demonstration fuel cell. While it is 
rather expensive to build from scratch, 
and delivers only one or two milliwatts, 
we feel that many of our readers would 
like to build it in order to familiarise 
themselves with a device which could 
well revolutionise the generation of elec¬ 
tric power in the near future. 



ESSO SCIENTISTS ARE WORKING ON AN EXPERIMENTAL 
UNIT THAT PRODUCES ELECTRICAL ENERGY DIRECTLY 
FROM OIL! 


Called a “hydrocarbon fuel cell," you put oil in one end 
and electrical energy comes out the other! The unit may 
one day supply many of the energy needs in your home. 
This is the dream of Esso scientists. 

Designs have already been made available to the world’s 
universities, and a number of units are now being built 
by students of science in Australia. 

This is one of the thousand ways Esso contributes to 
your better living with new and improved products. 
Esso’s 4,000 research scientists and engineers constantly 
probe new fields to discover new and improved uses for 
petroleum products. 


works wonders with oil. 


Space Vehicle Environment 

(Continued from Page 14) 

conjunction with the test. For those able 
to obtain a copy, some very interesting 
reading will be found in the comprehen¬ 
sive work, “Results of the first United 
States Orbital Space Flight” issued by 
the Manned Spacecraft Centre, National 
Aeronautics and Space Administration. 
This can be borrowed from the United 
States Information Service Library, Syd¬ 
ney. We are indebted to this publication 
for much of the matter incorporated in 
this article. 


These 4,000 men.work for your Esso Dealer. They 
develop the constant improvements to the products he 
offers you. 

Call on your Esso Dealer today—for “Happy Motoring!” 



floppy /Pfofiruny/ 

STARTS AT THE ESSO SIGN. 


ESSO STANDARD OIL (AUSTRALIA) PTY. LTD. 
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ANNOUNCES THE 

PREMIUM GRADE 


TUBULAR CAPACITORS 



3 aper and toil and 
>olyester film construe-- 
ion. Cap. range .001- 
47 mfd. Voltage range 
500-2000 volts. 


Patented castellated 
pattern metallised paper 
construction. Cap. range 
50 pf-.04 mfd Voltage 
range 200 600 volts. 


Paper and foil con¬ 
struction Cap. range 
.001-2.0 mfd. Voltage 
range 100-2000 volts. 


Metallised paper and 
polyester film construc¬ 
tion. Cap. range .01- 
1.0 mfd. Voltage range 
600-1000 volts. 


Polyester film and foil 
construction. Cap. range 
.001-.56 mfd. Voltage 
range 1 25 and 400 volts. 


Metallised paper con¬ 
struction. Cap. range 
.047-10.0 mfd. Voltage 
range 100-500 volts. 


Metallised polyester film 
construction. Cap. range 
.047-2.0 mfd. Voltage 
range 250 and 500 volts. 


These new products are designed and manufactured to meet the highest standards of 
performance and reliability under a wide range of environmental conditions. A.E.E.’s 
continuing programme of research and development supported by valuable links with overseas 
manufacturing organisations has produced the progressive sophistication of capacitor design 
incorporated in these new products. Metallised dielectrics have been used wherever 
appropriate to achieve miniaturisation and A.E.E.'s experience in this field in Australia 
has been unique. 


Brief Features of this New Range 

B Solid impregnant 
n Thermo setting resin and seals 

B Maximum protection against 
humidity 

$ Aluminium tube housing 

g PVC sleeved to insulate housing 
from adjacent components 

B Temperature range —55 C to + 100 C 
sn Miniaturised construction 


A.E.E. — SPECIALISTS IN METALLISED 
DIELECTRICS 


AUSTRALASIAN ENGINEERING EQUIPMENT CO. KS 

202 Bell Street, Preston, Victoria 

N.S.W. Agents Wm. J. McLellan & Company Proprietary Limited, The Crescent, Kingsgrove, N.S.W. 
(Subsidiaries of International Resistance Holdings Limited) 
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FROM THE SERVICEMAN 


IS THAT SET WORTH FIXING? 

At what age—or in what condition—is a set no longer worth repairing? 
This is a question I seem to be encountering quite a lot lately, but for 
which there is no single answer. Each case must be treated on its merits, 
but is it quite surprising how little it costs to put many old timers back 

on their feet. 


I OFTEN wonder how many radio 
receivers are currently gathering dust 
on garage or laundry shelves, probably 
destined for the junk heap, for no very 
good reason other than that they have a 
minor fault and/or were temporarily 
ousted by the advent of TV? 

This may sound strange, but there 
seems little doubt that many people 
swept off their feet by the thrill of the 
new TV set, were only too eager to 
discard their radio receivers at the first 
sign of trouble, on the pretext that the 
cost of repairs was no longer justified. 

Now, with the TV honeymoon period 
over for most people, many of these sets 
are being dragged out again, dusted off 
and presented rather apologetically to 
the local serviceman with the diffident 
inquiry as to whether they are worth 
repairing. Others, however, are probably 
destined to gather dust until, at best, 
they are presented to some local lad 
“for the parts” or, at worst, finish up 
as scrap. 

One job I had this month was a typical 
example of what I mean. The set was 
a four-valve mantel set of well-known 
make, which had given sterling service 
as a “second set” in the owner’s kitchen 
since he first installed it some 15 years 
ago. And, like many another second 
set, it had done far more work than 
its big brother in the lounge room and 
had cost only a few pounds for service 
in the whole of that period. 

But, with the advent of TV, it had 
been relegated to a minor position and, 
when performance started to fall, was 
pensioned off altogether. It finished up 
on a high shelf in the laundry, there to 
gather dust as so much junk. As far 
as the owner was concerned, it just 
wasn’t worth repairing. 

A NEW ROLE 

Until recently, that is, when he started 
to think about it again. He had recently 
redecorated an old bedroom for his 
growing teenage daughter, so why not 
get the old set going and install it 
therein? Assuming that the set could be 
fixed for a few pounds, it was a cheap 
way of proving that maybe the “old 
man” wasn’t as square as he seemed! 

And so he brought the set to me. 
Not, I hasten to add, with much enthu¬ 
siasm, for his whole attitude was com¬ 
pletely negative. Would I have a look 
at it and tell him whether it was worth 
fixing without too much expense? If, 
as he felt, this wasn’t worthwhile, then 
I might just as well toss it out or give 
it to some deserving youngster. 

As far as I could make out, this “not 
worth fixing” attitude stemmed from two 
ideas. One was that, since the set’s be¬ 
haviour had been pretty shocking when 


it failed, the fault must necessarily be a 
bad one, which would cost a lot to fix. 
The other was that the long, period of 
inactivity on the laundry shelf would 
have aggravated the fault in some mys¬ 
terious way. 

Neither assumption is a valid one. 
The simplest fault can be responsible for 
the most shocking behaviour, while stor¬ 
age, unless it is under very unfavourable 
conditions, seldom causes much damage, 
apart, perhaps, from hastening the demise 
of the electrolytics. 

From a purely technical point of view, 
I always feel that a set has to be pretty 
long in the tooth before one should 
condemn it as being incapable of being 
repaired. However, where the rather 
sordid matter of money has to be con¬ 
sidered, there may sometimes be very 
good reasons why it would cost nearly 
as much to repair as it would to buy 
a new one. When that happens, it 
is rather hard to make a case for re¬ 
pairs, no matter how attractive they may 
appear technically. 

SYMPTOMS 

Factors like this also make it hard 
to make a snap decision, since one must 
have some idea of what is wrong before 
costs can be assessed. 1 explained this 
to the customer, at the same time in¬ 
quiring just why the set seemed unsatis¬ 
factory. 

“It picks up a lot of interference,” he 
explained. “A sort of humming, buzz¬ 
ing sound. And it doesn’t get the stations 
very well.” 

This wasn’t really much help. It could 
have been genuine interference, or it 
could be straight out hum due to poor 
electrolytics but, until I had checked the 
set, I wouldn’t know. So I suggested he 
leave it with me for a preliminary check 
over, and drop by the following day. 

As soon as I had a chance to plug 
it in and try it, I realised that the “inter¬ 
ference” was straight out hum, and bad 
hum at that. It was so bad that it was 
breaking up the signal, and this was 
causing more disturbance than the actual 
audible hum level. In fact the latter was 
only moderate, due to the modest baffl¬ 
ing possible in a mantel model. 

It seemed a pretty clear cut case. Both 
electrolytics were probably defunct and 
a couple of new ones should make the 
set as good as new. What was more, 
this shouldn’t break the owner’s bank 
account. 

Fortunately, I decided to make sure 
before advising him. With the chassis 
inverted on the bench I bridged the first 
electrolytic with a new one and listened 
for a drop in hum. The difference was 
noticeable, but only just, so I tried the 
second one. Once again there was some 
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improvement, but still of only a minor 
order. Finally, I tacked in two new elec¬ 
tros with the old ones disconnected, but 
the hum was still very much in evidence. 

So much for my snap diagnosis. 

Two possibilities occurred to me. One 
was a faulty rectifier, with one plate 
open circuit, the other was a faulty 
transformer with one half of the HT 
winding open circuit. Either condition 
would give half wave rectification, and 
create severe hum as a result. 

On the law of probabilities I was 
inclined to suspect the rectifier, since 
faults like this in transformers are rare. 
On the other hand, I had only to reach 
out and pick up the multimeter leads in 
order to test the latter, so I did this 
first. And, to my surprise, it was the 
transformer. One side was completely 
open circuit. 

SPECIAL TRANSFORMER 

Having found the trouble, the next 
question was, what to do about it? The 
transformer was obviously one made for 
the job. It delivered 180 volts per side on 
the HT secondary and was in the 40 mA 
class with the usual filament windings. 
The 180 volts was the sour note, and I 
wondered about getting a replacement. 
Would the makers have spares for a set 
as old as this, or would I have to have 
one specially wound? And if the latter, 
would it be economically worthwhile? 
If not, could something else be pressed 
into service? 

Which was a lot of “ifs” but, having 
gone this far, it was logical to follow 
the job through at least to the point 
where it became obviously uneconomi¬ 
cal. 

My first question was answered by 
the makers. They were sorry, but that 
was quite an old model now, and no 
transformers were available. They could 
only suggest that I approach one of the 
transformer manufacturers! with the idea 
of having one specially wound. 

A perusal of transformer catalogues 
was disappointing. There appeared to be 
no 180 volt transformers of this type 
listed, the nearest being the popular 150 
volt, 40 mA variety. 

When I rang one of the transformer 
manufacturers they confirmed this, but 
also intimated that they could quite 
easily wind me one if necessary. Natur¬ 
ally it would be a special and, as such, 
would cost more and take longer to 
supply. The 150 volt unit, on the other 
hand, was available ex stock at a very 
reasonable price. 

I took a few minutes off to think 
about all this. On the one hand, the 
transformer made for the job would be 
the ideal solution in the technical sense, 
with no possible physical or electrical 
complications. The main objections were 
the extra time and cost involved. 

On the other hand, I knew that the 
owner was anxious to have the job com¬ 
pleted as quickly and as cheaply as pos¬ 
sible, and I had to ask myself whether 
the special transformer could be justi¬ 
fied in the circumstances. I felt quite 
sure that, as far as ultimate performance 
was concerned, there would probably be 
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little to choose between the two; cer¬ 
tainly not enough to worry the average 
teenager, who couldn’t care less whether 
the sensitivity was 50 microvolts or 200, 
so long as it played all the local stations 
at good room strength. 

In any case, I probably could juggle 
the screen voltage if necessary and re¬ 
tain most of the original sensitivity. That 
left only loss of power output as a pos¬ 
sible problem. Once again, I felt that 
the set had sufficient in reserve to sacri¬ 
fice a little without the user being con¬ 
scious of it. And might not some limi¬ 
tation be a good thing in an application 
like this? 

DECISION 

All things considered, I decided that 
the 150 volt transformer would be the 
better proposition, and advised the 
owner of the probable cost of repairs 
on this basis. Although higher than for 
the simple replacement of electrolytics, 
it was still reasonable and he was quite 
happy for me to go ahead. Accord¬ 
ingly, I placed an order for the trans¬ 
former and it was delivered the follow¬ 
ing day. 

Fitting it was not quite as straight¬ 
forward as would have been the case 
with a direct replacement, but it did 
not present any serious problems. The 
original transformer had used a terminal 
panel, whereas the replacement used fly¬ 
ing leads. Mainly because the terminal 
board had a number of blank terminals 
which had been used as anchor points 
for other components, I decided to re¬ 
tain it. 

The replacement transformer was an 
upright mounting type, whereas the ori¬ 
ginal had been a horizontal type mount¬ 
ed over a rectangular cut-out in the 
chassis. The size of the two stacks dif¬ 
fered slightly also, the new one being 
smaller than the old one. 

Nevertheless, I was able to mount 
the new one horizontally. One mounting 
bracket was removed and a couple of 
new holes drilled in the chassis, there 
being just enough metal available to 
accommodate the new mounting bolt 
positions. 

SIMPLE JOB 

Then I cut and stripped the flying 
leads to suitable length, fitted the old 
terminal board, and the new transformer 
was ready to wire into the circuit. This 
involved a mere half-dozen connections, 
and the set was ready to go. 

And go it did, with no apologies for 
the reduced H.T. All the local stations 
were available at “adequate plus” level, 
with a few of the nearer country stations 
also clearly audible, all on a few feet of 
aerial. Nor was there any doubt about 
the power output, which was still more 
than adequate for a set and speaker of 
this size. 

In the circumstances I decided to 
leave well alone. After all, why in¬ 
volve the owner in any additional ex¬ 
pense, merely to satisfy an academic 
point? 

I need only add that the job was a 
complete success, not only with the 
owner, but also with the teenager who 
ultimately received it. And not the least 
pleasing aspect of it all, from the own¬ 
er’s point of view, was the fact that 
I had been able to restore an apparently 
useless receiver to good working order 
for a moderate charge. 

The point of this story, as I see it, is 



6CM7 vertical output triode pro¬ 
duced symptoms suggesting a fault 
in the line output stage. 

that it seems such a dreadful waste to 
let a perfectly good radio receiver, which 
probably cost a good deal of money, lie 
idle for the want of a few pounds 
worth of service. Nor should the nature 
of the set’s behaviour or the length of 
time it has been out of service be allow¬ 
ed to discourage their owners from seek¬ 
ing such service. 

So, if business is inclined to be a little 
slack, it might be worthwhile encourag¬ 
ing customers to rake out that old set 
and bring it along for a once over! 

To change the subject, I would like 
to acknowledge a letter from a reader 
in Turramurra, N.S.W. It describes his 
experiences in servicing a TV set — and 
which he has set out in a particularly 
concise form—which exhibited symptoms 
suggesting that the fault was somewhere 
quite different from where it was finally 
found. 

This situation is not unique, of course, 
but the point is worth making from time 
to time for the benefit of less experi¬ 
enced readers. This is quite a good ex¬ 
ample and emphasises that TV sets, by 
reason of their many interdependent cir¬ 
cuits, often behave in this manner. 

The story is best told in the writer’s 
own words. 

“Dear Sir, 

Here is an interesting TV fault which 
you might like to publish in your ‘Ser¬ 
viceman Who Tells.’ 

“THE SET: 21in R.TV & H. TV 
Receiver, 1958 version. 

“COMPLAINT: Loss of brightness 
accompanied by loss of width. 

“SYMPTOMS: 

(a) Picture appeared to be slightly 
cramped on left-hand side of screen. 

(b) Vertical non-linearity not at first 
taken into account because (1) 
thought customer might have fiddled 
with height and linearity controls, 
or (2) thought it may have been 
largely optical effect due to reduced 
width. 

(c) Very weak E.H.T. spark. 

(d) Boost voltage low—down to about 
300V. 

(e) Line O.P. transformer obviously had 
been getting hot. Wax had dripped 
from inner windings nearest core. 

(f) Picture blacked out as brightness 
control increased. 


“TESTS AND OBSERVATIONS: 

(1) Tried new valves in horizontal cir¬ 
cuits—no good. 

(2) Tried new Hor. O.P. transformer— 
still no good. 

(3) Noticed that variation of height 
control (in cathode of 6CM7) made 
no difference. 

(4) Took voltage measurements and 
noted that voltage on output anode 
of 6CM7 was very low. Concluded 
that as all resistors and capacitors 
in this circuit checked O.K., valve 
was drawing too much current. 

“THE CURE: 

A new 6CM7 produced a bright, well 
scanned picture with no trace of vertical 
non-linearity. 

“A check disclosed that the old 6CM7 
had a heater-cathode leak in the output 
triode. 

“This caused the valve to operate with 
no bias and thus draw too much current. 
This loaded the boost H.T. line so much 
that there was very little E.H.T. 

“Submitted in the interest of science. 

“Yours faithfully, 

“W.R.B.” 


See what I mean? The major symp¬ 
toms—lack of brightness and width— 
both suggested the line output stage as 
the likely seat of the trouble, whereas 
this section was merely a victim of the 
malfunction in the frame output stage. 

To be sure, the latter also produced a 
direct symptom—vertical non-linearity— 
but this was less obvious and for this, 
and other reasons, tended to be dis¬ 
counted. 

The moral? If a certain section of a 
set seems the most likely to be at fault, 
yet fails to yield to normal tests, it is 
well worth while looking a little further, 
afield before assuming that the fault 
must be in this section, but is “too 
hard” to find. 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners ana experimenters. 


UNIVERSAL POWER SUPPLY HAS NOVEL FEATURES 


A READER from Cooge e (N.S.W.) 

has submitted the details of a rather 
interesting workshop power supply which 
he has constructed. He says: 

“A fully regulated power supply with 
full metering facilities is a very nice 
instrument to have but, unfortunately, 
tends to be somewhat bulky and costly. 
My requirements could be satisfied with 
a smaller unit which would give a range 
of filament voltages and a selection of 
HT from, say, 100 to 450 volts. 

“After investigating various possibili¬ 
ties, the idea of using a standard TV 
type transformer and switching the rec¬ 
tifier from half-wave to voltage doubling 
and then voltage tripling was hit upon. 
The transformer finally selected for the 
job had three taps on the HT secondary 
so a total of nine HT voltages from 
100 to around 500 became available. 

“Two 6.3 volt filament windings, one 
centre tapped, were available on the 
transformer and these were series con¬ 
nected to product outputs of 3, 6 and 12 
volts. The “filament on” switch breaks 
the 240 lead to the primary. The HT 
switch breaks one side of the secondary 
winding, switches on the HT warning 
light and, in the off position, switches 
a 1000-ohm wire wound resistor directly 
across the HT terminals. This latter dis¬ 
charges the capacitors quickly and al¬ 
lows one to work with safety. 

“The switch SI selects the taps on the 
transformer HT secondary which, on 
the particular transformer used, gave 
104, 114 and 124 volts. S2 selects the 
type of rectification used. 

“In the position shown on the circuit 
it is set for half-wave rectification. Addi¬ 
tional filtering and regulation is secured 
in this position by switching the capacitor 
C6 (a 100mfd/200 volt unit) into circuit. 
This capacitor is switched out when vol¬ 
tage doubling or tripling is used, because 
the output voltage will exceed its maxi¬ 
mum rating and, in any case, the filter¬ 
ing is good enough without it. 

“In the centre position of S2 the 
diode D2 comes into play and the cir¬ 
cuit is changed to a voltage doubler 
while, in the third position, the diode 
D3 and the capacitor Cl come into play 
and voltage tripling is achieved. 

“The negative line of the HT supply 
is insulated from ground so that the 
supply may be used on equipment having 
built-in back-bias systems. The six 
100mfd/200 volt capacitors used should 
therefore all be of the fully insulated 
type. The switch, S2, should be of the 
non-shorting type as otherwise the capa¬ 
citor Cl will discharge through the con¬ 
tacts when the supply is switched back¬ 
ward from voltage tripling to voltage 
doubling. 

“This supply has been in use for some 
12 months and has proved worth its 
weight in aspirin many times over.” 
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14MC BEAM USES 
TV AERIAL PARTS 

In the June 1962 isseue we gave details of a 20 meter quad antenna 
constructed from standard TV aerial parts. This month we present a full 
size three element yagi type array the main feature of which is that, 
once again, standard TV parts are used throughout. 

By Keith JelicMi 


4 LTHOUGH it is lightweight in con¬ 
struction, there is very little sag in 
the elements of the antenna and it 
should withstand wind velocities up to 
1 OOmph or so. When checked against 
a dipole for reference, the forward gain 
was measured at just over 8db, while 
the front-to-back ratio was in excess of 
25db. Those familiar with antenna 
theory will know that these figures are 
only slightly below the theoretical ma¬ 
ximum obtainable for such an array. 

After we published details on the 
Quad, a complete kit of pre-cut lengths 
of aluminium and associated hardware 
for constructing the antenna was made 


available by Messrs Channel Master Pty. 
Ltd. Many amateurs made use of this 
kit to successfully construct the antenna 
but others wrote us saying that, while 
they liked the construction methods they 
did not, for one reason or another, like 
the Quad type of antenna and would 
prefer to construct a yagi. 

With these requests in mind, plus the 
fact that the author had just moved to 
a new QTH and had to re-erect the 
old or design and erect some new anten¬ 
nas anyway, we decided to see what 
could be done about constructing a sa¬ 
tisfactory yagi. 

Actually the main problems of design 
were mostly practi¬ 
cal ones and not 
theoretical. It is 
mainly a question 
of knowing exactly 
what bits and pieces 
are available as 
standard lines and 
figuring out how 

With the excep¬ 
tion of some parts 
in the gamma 
match there is not 
a component in 
the antenna 
which is not a 
standard line with 
TV aerial manu- 
Though 
is lightweight 
in appearance 
the strength of 
the antenna is 
more than ade¬ 
quate for the ex¬ 
tremes encounter¬ 
ed in this coun¬ 
try. 

Radio, 


these parts can best be utilised to con¬ 
struct a satisfactory antenna. Because 
they had been such a help with 
the last project, we once again took our 
prolbems to Messrs Channel Master 
(Aust.) Pty. Ltd. 

So that you can better understand 
why the antenna is constructed the way 
it is we will endeavour to discuss some 
of the problems which arose and the 
manner in which they were solved. 

The first problem occurred when we 
considered what should be used for a 
boom on which to mount the elements. 
The textbooks say that the maximum 
gain in a three element yagi is achieved 
with a spacing of 0.2 of a wavelength 
between driven element and reflector and 
0.3 of a wavelength between the driven 
element and the director. At 14 Me 
this would mean a boom length of ap¬ 
proximately 34 feet. 

BOOM LENGTH 

As we considered this length to be 
cumbersome and impractical we looked 
again at the figures and found that a 
spacing of 0.1 and 0.2 wavelengths would 
mean a length of around 20 feet and 
would result in only 0.5 of a db loss in 
gain for the antenna. We decided we 
would settle for a boom length of 20 
feet or thereabouts. 

From experience gained with the 
quad we knew that no single piece of 
the antenna should exceed ten feet in 
length because of the packaging and 
transport problems incurred with lengths 
longer than this. In the quad we used 
2in aluminium tubing for a boom, but 
the quad only had an 8’6” boom. If 2” 
tubing was to be used for the yagi we 
would need two ten foot lengths, one 
swaged to fit into the end of the other. 
Unfortunately, however, TV aerial 
manufacturers are not equipped to swage 
2” tubing. 

It would, of course be possible to 
have a special die made to accomplish 
the swaging but this would add to the 
cost of the antenna and, we decided to 
look for an alternative way out of the 
problem. 

We remembered that it was once 
common practice to use a section of 
an extension ladder as a boom for a 20 
meter yagi. The extension ladder is 
actually a “twin boom” and if it worked 
in timber, why not in aluminium? 

It was accordingly decided to use two 
lengths of 1£” O.D. aluminium tube for 
the boom and to allow the elements 
themselves and the support brackets for 
the mast to form the bracing and join¬ 
ing between the two sections of the 
boom. 
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Aluminium of 1£” diameter is easily 
swaged so four pieces, each ten feet 
long, and with two pieces swaged to 4” 
at one end, were joined together to form 
the 20 feet long twin boom. Because 
there is some sag in a boom of this 
nature we found it necessary to brace 
the ends against the middle. This was 
quite easily accomplished by allowing 
the supporting mast to protrude approx- 
mately 18 inches above boom level and 
taking a strainer wire from each end of 
the boom to the protruding section of 
mast. 

Each of the antenna elements is 
secured to the boom by means of two 
double U-bolt nest assemblies, one “nest” 
to each of the twin boom pieces. The 
final strength achieved with this method 
of holding is such that, at extremely 
high wind velocities, the antenna 
elements could bend right out of shape, 
but the clamps to the boom would still 
hold fast. 

ELEMENT SIZES 

The steel mast tube on which the 
antenna is mounted is also attached to 
the boom with two of these double 
U-clamp assemblies. We used a piece of 
1£” diameter by 16 gauge steel tube 
10 feet 6 inches long for this mast, 
mainly because that is a standard TV 
mast size, and it fitted very nicely into 
the strengthened TV chimney clamp 
mounted atop the author’s telegraph 
pole. More about this later. 

With aerials of this size, it is common 
practice to manufacture the elements 
from several different diameters of 
tubing, commencing with a reasonably 
large diameter in the centre and wind¬ 
ing up with a fairly small to medium 
diameter at the tips of the elements. 

In order to minimise sagging of the 
elements we decided to use 16 gauge 
material since it was felt that 18 gauge 
would be a little on the light side. 
The wall thickness of this material is 
approximately 1/16” and the stock sizes 
run in 1/8” increments so, at first 
glance, it looked as if the outside 
diameter of one size would neatly fit 
into the inside diameter of the next 
size up. 

It seems, however, that the inside 
diameter of this tubing averages around 
4/1000” on the small side of the out¬ 
side diameter of the next size down. 
With some wangling it is possible to 
find two pieces of tubing whose toleran¬ 
ces are such that they will mate to¬ 
gether but the pro¬ 
cess of trial and 
error involved 
makes it far from a 
commercial proposi¬ 
tion. 

It was at this 
stage that Channel 
Master suggested we 
fit the tubing with 
one size difference 
in between the two 
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This diagram shows the principal dimensions of the antenna. The twin boom 
arrangement is stronger than a single large diameter tube and considerably 
simplifies the packaging and transportation problems of the unit. 


pieces and simply secure them by means 
of several self-tapping screws. It seems 
that such a practice is fairly common 
in the commercial field and has always 
been found satisfactory in the past. 

Before committing ourselves to this 
form of construction for the antenna we 
tried it out experimentally on two pieces 
of spare tubing. The tubing was over¬ 
lapped by 12” and joined with three i” 
by 8 cadmium plated self tappers. Sub¬ 
jected to severe vibration and loading 
tests the joint held firm under all con¬ 
ditions. In the final test, so much weight 
was placed on the tubing that it bent 
and broke, but still the joint held firm. 

We considered these tests to bo fairly 
conclusive evidence that it WAS indeed 
a good method of construction and 
accordingly based our design on this. 

By means of some practical experi¬ 
ments and a few elementary calculations 
we found that a diameter of 1£” for 
the centre of the element, then down to 


1” in the middle of each side and £” 
at the tips was optimum for the antenna. 
Diameters any smaller than this resulted 
in so much sag, even with 16 gauge 
tube, that the antenna was most un¬ 
sightly. Larger diameters imposed too 
high a strain on the boom and securing 
clamps at hurricane-force wind veloci¬ 
ties. A third point was the torque im¬ 
posed on devices required to rotate the 
antenna, but we will come to this later. 

The diagram of the antenna shows 
the sizing for the various elements. In 
each case a 10 foot length of 1£” tube 
is used at the centre with two 10 foot 
lengths of 1” tubing overlapped 12” 
into each end of it. Short lengths of £” 
tubing at each end make the elements 
up to the required length. The reason 
for the 10 foot lengths throughout is 
fairly obvious, when one considers the 
fact that this tubing is supplied from 
the manufacturer in standard lengths of 
20 feet. 



The brackets used 
in the gamma 
match are made 
from 7 " alumin¬ 
ium strip and this 
diagram will aid 
in their construc¬ 
tion . The actual 
tubes of the an¬ 
tenna should be 
used as a jig when 
bending the brac¬ 
kets into shape. 

Radio, Television & Hobbies, January, 7963 


57 























































































ON 


SAVE UP TO £30'4'- 
THIS FAMOUS EQUIPMENT 



TRIO W7 Tuner/Amplifier. Price, £45 
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Gramdeck Taperecorder. Price, 

ONE MONTH only — normally £27/6/-, save £2/16/-. 
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AF220 

FM105 

AM230 

Trio AM/FM Tuner. 

Trio FM Tuner. Save 

Trio Twin AM Tuner. 
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£14. 
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AF270 

FM106 

9R4JB 
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Trio Communications 
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The next problem concerned the 
manner in which the antenna should be 
fed from the transmitter. 

The textbooks tell us that the im¬ 
pedance at the centre of the driven 
element in a three element yagi with 
spacings of .1 wavelength from driven 
element to reflector and .2 wavelength 
from driven element to director is 
approximately 15-20 ohms. If we were to 
“split” the driven element in the middle 
so that it could be fed with co-ax in 
the manner of a dipole, the standing 
wave ratio on the feedline would be 
much the same as 
the impedance mis¬ 
match, or roughly 
4/1. 

We could turn 
our driven element 
into a folded dipole 
and, with the 4/1 
impedance step up 

The gamma match 
capacitors are 
mounted in a 
plastic box ob¬ 
tained from i p 
chain store . The 
plastic tape wound 
around the box 
was only a tem¬ 
porary measure 
during the testing 
of the prototype 
antenna . 


this would give us, so arrive at a 
figure much closer to the impedance 
of the feedline. This, however, would 
complicate matters mechanically and, 
ideally, would still call for some 
form of balun or matching device to 
account for the balanced to unbalanced 
condition which exists when a co-ax 
cable is coupled into a folded dipole. 

When all of these considerations had 
been taken into account we realised that 
we could not do better than adopt the 
same form of feed which had been 
used on the Quad, namely the gamma 
match. This time, however, we decided 
to make the tuning and adjustment of 
the match easier by using the modified 
version, sometimes known as the omega 
match. 

% In the gamma matching system im¬ 
pedance transformation between the 
transmission line and the driven element 
depends on the electrical length of the 
matching rod. When adjusted to provide 
the correct terminal impedance for a 50 
or 70 ohm co-ax feed, the section is 
always shorter than a quarter wave and, 
as a result, appears to the system as an 
inductive reactance. To correct this a 
series capacitor can be added to intro¬ 
duce an equivalent capacitive reactance 
into the system, making the feedpoint 
appear resistive. 

The gamma matching section is equiv¬ 
alent to a short circuited line section a 
quarter wave or less in length and may, 
in effect be physically shortened by con¬ 
necting a capacitor across its open end. 
The degree to which the line is electri¬ 
cally lengthened or physically shortened 
depends on its characteristic or surge 
impedance. 

If the spacing between the gamma 
rod and driven element is such that the 
shorted section has a surge impedance 
of 300 to 500 ohms, the effective elec¬ 
trical length of the matching section may 
be varied by adding capacitance from 
the open end of the rod to the centre 


of the element. The length of the gamma 
rod, with capacitive loading, is 50 per 
cent to 75 per cent less than that re¬ 
quired for the regular gamma match 
arrangement. 

The main advantage of the modified 
system is not the physical saving in 
space, however, but the ease qf adjust¬ 
ment it brings by eliminating the neces¬ 
sity to re-position the gamma shorting 
bar in the regular arrangement. 

Details of the tuning procedure will 
be given later in the article but we are 
not exaggerating when we say that the 


total time taken to tune tne antenna tor 
a standing wave ratio of 1.1/1 on 
14.2Mc was exactly 10 minutes, includ¬ 
ing the warming-up time of the trans¬ 
mitter and connecting the line into the 
SWR bridge. 

Practical construction of the antenna 
could be commenced by assembling 
each of the elements to the pre-deter- 
mined length, as shown on our diagram. 
If the five pieces of aluminium which 
make up each element are pre-cut to the 
lengths shown it is only necessary to 
mark-off accurately the sections which 
have to be overlapped 12in, place them 
together and insert three self-tapping 
screws into each overlapped section. 

For greatest strength and minimum 
sag it will be best if a self tapper is 
placed 2in in from each “end” of the 
overlapped section in a line which will 
ultimately become the top of the element 
and one self tapper is placed in the 
centre of the overlapped section at an 
angle of 90 degrees to the other two. 

In order to prevent unpleasant noises 
from disturbing your sleep and that of 
your neighbours, do not forget to place 
some corks in the end of each element, 
and the ends of the twin boom sections. 

In the Quad antenna no difficulties 
were experienced with wind vibrations in 
either the diagonals or the actual ele¬ 
ments. This was probably due to the 
relatively short unsupported length of 
the diagonals and the damping effect 
caused by the elements strung at their 
tips. 

When first placed atop the mast we 
had trouble with severe vibrations in 
the reflector and director of our new an¬ 
tenna, however. The driven element did 
not vibrate, probably because of the 
damping effect of the components in the 
gamma matching system. 

Various means were tried to overcome 
this nuisance and it was found that the 
easiest method was to place a small 
weight on one side of the element 
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roughly five to six feet from the boom. 
Two standard TV “Flat Back Nests with 
iin U-bolts,” each weighing a few 
ounces, were used for this purpose and 
no further troubles were experienced 
with vibration. 

The major advantages of using these 
U bolts and nests as the vibration pre¬ 
venting weights is that they are easy 
to affix and, being cadmium plated, will 
not result in a galvanic action which 
could eventually destroy the antenna. 
Incidentally, this latter point is one 
which should be carefully watched dur¬ 
ing construction. 

Because of galvanic action, the best 
metal to use in contact with a piece 
of aluminium is another piece of alumin¬ 
ium. Failing this, cadmium plated steel 
makes an excellent “second string” 
choice. On NO ACCOUNT should brass 
be used where it will come into contact 
with the aluminium. The potential dif¬ 
ference of around 1.6 volts between the 
two metals will destroy the structure in 
double quick time. 

ASSEMBLY 

Assembling the elements to the boom 
is mainly a matter of following the 
directions given with the double U-bolt 
“nests” except for one important detail. 
The assembly instructions show a 3/16in 
bolt holding the two sections of the 
clamp together through a hole drilled 
in the tubing. This bolt plays no part 
in the final assembly, but is only a 
refinement which aids in the actual 
assembly job. In a lightweight TV 
antenna, it would be of no consequence, 
but it might tend to weaken the struc¬ 
ture in a unit as large as this so is 
best left out. 

The spacing between the twin tubes 
of the boom should be equal to the 
diameter of the mast used plus about 
one inch (introduced by the clamps 
which join mast to boom). Assembly 
of the unit on the ground will be facili¬ 
tated if the elements are placed on the 
underside of the boom and the U-bolts 
placed so that their threads project 
upward. If the elements are placed on 
top of the boom, it will not be possible 
to fit in the gamma match correctly. 

The gamma match is made from a 
30in length of 4in aluminium tube 
spaced from the mast by approximately 
4-5in by means of an aluminium bracket 
at one end and a special insulator and 
two aluminium brackets at the other 
end. The diagram of Fig. (1) shows 
the dimensions of the aluminium 
brackets associated with the gamma 
match. 

The bracket (A) in Fig. (1) folds 

PARTS LIST 

2 H" O.D. tube 10' long 
swaged 4" one end. 

5 U" O.D. „ 10' long. 

6 1" O.D. „ 10' long. 

2 i" O.D. „ 4'6" long. 

2 i" O.D. „ 3'5" long. 

2 i" O.D. „ 2 / 10" long. 

8 type 9003 U-bolt assemblies. 

I length l£" dia. l6gge steel pipe. 
30 feet of 7/20 guy wire. 

I i" O.D. tube 32" long. 

50 i" x 8 cad plated self tappers. 
1 Eddystone type 817 capacitor. 


around the driven element and attaches 
to the rear of the plastic box in which 
the gamma matching capacitors are 
mounted, (B) folds around the centre 
of the driven element and attaches to 
one end of the gamma insulator, (C) 
folds around the open end of the gamma 
leg and attaches to the insulator while 
(D) has one end folded around the 
driven element and one around the 
gamma leg so that it forms the spacing 
bar and shorted end of the gamma 
match. 

In our prototype model, a phenolic 
resin insulator obtained from a disposals 
store was used at the end of the gamma 
match, but we have arranged with Messrs 
Channel Master Pty. Ltd. to have 
standard TV “fold support insulators” 
made available with the kit of parts 
they will supply for this antenna. 

The gamma tuning capacitors are com¬ 
pletely protected from the weather by 
enclosing them in a small plastic box 
and sealing all entrance and exit holes 
with some of the epoxy resin described 
in last month’s article on “Encapsulating 
and Potting.” 

The box we used measured approxi¬ 
mately 5x3x3 inches and was origin¬ 
ally sold as a butter container (half 
pound size) by one of our larger chain 
stores. The bracket shown as (A) in 
Fig. (1) is bolted to the base of this 
box and the two tuning capacitors are 
mounted side by side in the lid. 

CAPACITORS 

In our prototype, we used special 
transmitting type capacitors which were 
silver plated and double spaced. To pre¬ 
vent the possibility of a short circuit 
occurring during modulation peaks and 
reduce the dangers from moisture form¬ 
ing between the plates, we would suggest 
you use similar capacitors. 

A half-inch hole is drilled in the bot¬ 
tom of the box and a short (6-inch) 
length of co-ax is passed through this 
hole and soldered to the iamma capa¬ 
citor in the box. The other end of the 
co-ax is fitted with a coaxial plug. Two 
3/16-inch holes are drilled in one side 
of the box to accommodate the leads 
which connect to each side of the insu¬ 
lator in the gamma match. 

The use of the co-ax fitting in the line 
from the transmitter to the gamma match 
enables the antenna to be erected on the 
top of the mast without the inconve¬ 
nience of a co-ax cable sagging around 
nearby projecting objects and generally 
getting in the way. It also means that 
a SWR bridge may be connected in the 

(Continued on page 111) 


COMPLETE 




1 Eddystone type 582 capacitor. 

1 plastic box 5x3x3 inches. 

1 gamma insulator (see text). 

2 Rope grip type 9090 (3/16"). 

3 feet of 1" x 16gge al. strip. 

4 1" x -J" whit, nuts and bolts 
(cad plate). 

2 - 4 " dia. solder lugs (cad plate). 

6 1" dia. plastic plug buttons. 

2 flat back nest type 151. 

2 J" U-bolts type 026. 

Sundries: epoxy glue, wire, co-ax 
cable, knobs, co-ax socket, can 
of silicone spray, support bracket 
for mast, rotator etc. 
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SYSTEMS 

PRICED FROM 

£125 


| SYSTEM 

No. 1 £125 




1 — Milliard 4-4 Stereo 
Amplifier 

1 — Dual 1007/A Changer/ 
Player 

2— G oodmans Axiette 
Speakers 

2 — Column Speaker Cabinets 
J — M atching Equipment 
Cabinet 


SYSTEM No. 2 


1 — Mil 8-8 Stereo Amplifier 

1— Dual 1006/A Changer/ 
Player 

2— G oodmans Axiette 
Speakers 

2 — Column Speaker Cabinets 
1 — Matching Equipment 
Cabinet 


SYSTEM No. 3 


1 — Trio W25 Stereo Amplifier 
with built-in Tuners 

1 — Labcralt 605 Motor Fitted 
with “All Balance” arm and 
Decca Deram Cartridge 

2 — Goodmans 10" Speakers 

2 — Speaker Cabinets 

1 — Matching Equipment 
Cabinet 


SYSTEM No. 4 


1 — Trio W45 Stereo Amplifier 

1 — Labcraft 605 Motor with 
B & O Magnetic Pickup 

2 — Goodmans Twin Cone 10" 
Speakers 

2— Speaker Cabinets 
1 — Equipment Cabinet with 
Record Storage 


SYSTEM No. 5 


I — Trio W38 Stereo Amplifier 
with built-in tuners and 
Pre Amp, etc. 

1 — Thorens TD135 Record 
Player fitted with Shure 
M33 Mag. Cartridge 

2— Goodmans Axiom 300 
Speakers 

2 — Speaker Cabinets 

1 — M atching Equipment 
Cabinet with Record 
Storage 


SYSTEM No. 6 


1 — Quad Stereo Amplifier 

complete with Tuner 
1 — Garrard 301 Transcription 
Motor 

1 — Decca Mk. II Stereo 
Pickup 

2 — Goodmans Axiom 300 
Speakers 

2 — Speaker Cabinets 
1 — Special Equipment Cabinet 

OPEN SATURDAY MORNINGS 
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DISTRIBUTORS PTY. LTD. 
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Telephones: BW3718, BW 3924 
Sydney's leading High-Fidelity 
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The all new AkAI M7 

DE-LUXE, 4-TRACK, FULL STEREO 
3-SPEED TAPE RECORDER 



You must see and hear this 
recorder to appreciate the 
many advanced features 
it offers: 

| New, 2-speed motor! 

■ 3 Recording speeds—7£, 3f, 
If inches per second! 

| New separate Cross-field 
bias system gives music 
reproduction at l£ IPS! 

■ Frequency range from 20 to 
20,000 cycles! 

■ Automatic tape stop! 

■ Instant selection of any 
monaural or stereo track 
combination. 


See the all-new Akai M7 and ask for a 
demonstration at your nearest dealer — or write 


for full details to: 


MAGNECORD A/ASIA LTD. 

158 CLARENCE STREET, SYDNEY. Telegrams: MAGNECORD, SYDNEY. 
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One of the most frequently discussed—and misunderstood—subjects in the audio field is 
acoustic feedback; the problem that besets almost anyone who attempts to set up a PA 
system. What causes feedback? Is there circuit which is immune to this effect? Can some¬ 
thing be added to an existing amplifier to cure the trouble? These questions form the basis 

of this month's discussion. 


Q. I would like a simple microphone 
amplifier circuit with some compen¬ 
sation for acoustic feedback. This 
is a subject often referred to in 
technical articles, but it is always 
treated as something that everybody 
knows about, like Ohm’s law, until 
one strikes the trouble. Then you 
will get as many different answers 
as there are people to ask about it. 
Does a cure exist, or is it like the 
common cold? 

This reader goes on to list some of 
the suggested cures. The more bizarre 
include: (1) enclosing the microphone in 
a glass jar, supported on a felt pad, (2) 
get rid of the hum, (3) get rid of the 
earth loops, (4) use a speaker enclosure, 
etc. 

It is easy to appreciate the analogy 
of the common cold. The above sug¬ 
gestions are about as colourful—and as 
useless—as those offered by well mean¬ 
ing friends when one is stricken with 
this distressing complaint. In fact, the 
analogy can be pushed further; said well 
meaning friends are not immune to a 
sniffle or two themselves while telling 
you how to get rid of yours. 

The truth is that, again like the com¬ 
mon cold, feedback is one of those prob¬ 
lems about which a lot of “folk lore” 
seems to have evolved over the years. 
Beliefs about its cause and cures which, 
at best, are based on highly suspect 
reasoning. 

What, then, is the true situation? Is 
there a magic circuit which may be 
regarded as some kind of electronic 
panacea? 

This is an awkward question. If I 
answer “yes” I shall, of course, have 
to produce such a circuit, but if I answer 
“no” I shall be inundated with letters 
from these self-same well meaning 
friends—or their friends—telling how 
they cured a particular case of feedback 
by means of this or that circuit varia¬ 
tion or addition. 

Perhaps we had better start at the 
beginning, see what causes this effect, 
then consider what, if anything, can be 
done to cure it. 

The basic cause of feedback is the 
ability of the microphone to “hear” 
sound emanating from the speaker. This 
is then fed back into the amplifier, out 
the speakers, into the microphone again, 
and so on around and around like a 
dog chasing its tale. 

However, this only happens when 
there is a certain order of gain in the 
whole system—microphone, amplifier, 
speaker and acoustic path (between 


speaker and microphone). If this is less 
than unity, feedback will not occur, 
though there may be some unpleasant 
“echo” effects. If it is equal to or 
greater than unity, feedback will occur. 

What do we mean by “unity”? In 
simple terms it refers to the strength 
of the signal which reaches the micro¬ 
phone from the loudspeaker. More 
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AMPLIFIER 



The vicious circle of acoustic feed¬ 
back :. Increasing the loss in the 

"acoustic path" is the only really 
effective way to control it, 

specifically it compares it with the 
strength of the original sound directed 
at the microphone; the sound of a per¬ 
son’s voice or whatever it is we wish 
to amplify. 

If the strength of the return signal 
is less than that of the original we say 
that the total gain is less than unity, and 
feedback will not occur. However, if the 
return signal is equal to or greater than 
the original, we say the gain is equal 


to or greater than unity, and feedback 
will occur. 

Note particularly that it is the total 
gain of the system which concerns us, 
not the gain of individual sections such 
as the microphone, amplifier, or speaker. 
These may be in any convenient com¬ 
bination, in terms of gain, without effect¬ 
ing the result one iota. 

I make this point particularly, be¬ 
cause it is an aspect which forms the 
basis for so many “folk lore” arguments. 
There are those who insist that a sensi¬ 
tive microphone and low gain amplifier 
is much more prone to feedback than 
the reverse combination. The gain, they 
insist, should all be concentrated in the 
amplifier. 

On the other hand, there are those 
who maintain, equally stoutly, that the 
reverse is true; that a low output micro¬ 
phone and high gain amplifier is the 
worst possible combination. 

Again, it may be the speaker-ampli¬ 
fier gain combination which is criticised, 
or the speaker and microphone, or all 
three, in an almost endless variety. 

Not that these are the only sugges¬ 
tions. Amplifiers “with too much power” 
have been criticised, while the most fre¬ 
quently suggested cure for an existing 
condition is maximum use of the top cut 
control, or the fitting of one if it does 
not already exist. 

Not all these suggestions are com¬ 
pletely wrong, even though most of the 
reasons advanced for their success may 
be. Many are the result of practical ex¬ 
perience and therefore must be given 
some credence but, unless the reason for 
their success is fully understood, there is 
little chance that results can be dupli¬ 
cated in other circumstances. 

The first point to appreciate is that 
feedback is a fundamental fault. There 


LONDON 
CALLING 
AUSTRALIA! 


SAVE MONEY 

BUY BRITISH 
HI-FI EQUIPMENT 

Direct From The United Kingdom 

HI-FI MAIL ORDER 
SPECIALISTS 


• AMPLIFIERS • TUNERS 

• MOTORS • PICKUPS 

• SPEAKERS 

We regret tee are unable to 
supply component parts, 

C. C. GOODWIN (Sales) Ltd. 

Dept. A 7, THE BROADWAY, WOOD GREEN, LONDON, N.22. ENGLAND. 


ALL LEADING MAKES AVAILABLE 
ENQUIRIES INVITED 


Radio, Television & Hobbies, January, 7 963 


£1 

























Radio Ply. Ltd. 

rest Rd., BEXLEY, N.S.W 
LW3491, LW5385. 


TRANSISTOR COILS 
AND IP'S. 

Part No. 

174 Single Tuned IF 455 Kc 14/2 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 455 Kc 16/2 

179 Transporta IF 15/10 

248 Osc. Coil 14/2 

249C Aerial Coil with rod £1 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

Sales tax included. 


FILTERS 

Part No. 

II Aer. Filter Kit 116/8 

26 i amp Line Filter 39/9 

27 2 amp Line Filter 48/9 

(Sales tax incl.) 

DIALS AND KNOBS 

453 Dial and Knob 300pf Gang 12/6 
458 Dial and Knob 300pf Gang 12/6 
Sales tax included 


NEW R.C.S. PACKAGE DEAL 

Complete, sealed in plastic, kits available by post. 
700 % Guaranteed. All parts genuine. 

NOW . . . R.C.S. make available in one complete kit all 
the components for the famous R. & H. sets listed below. 
Remember these are not so-called "identical" or "near 
enough" parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by mail. 

2 Unit Intercom. Part 601 £7/6/3 

RF and Audio Transporta 4 Part 602 £9/19/3 

RF Section Transporta 6 Part 603 £7/14/3 

RF Section RF Transporta 7 Part 604 £ 10/6/8 

Audio Section 500 mw Part 605 £6/13/9 

ALL TRANSISTOR CAR RADIO 

Kit P/no. 584, £26/l0'0 Complete to even the last self-tapping 
screw. Speaker and aerial not included. Post 10/-. 

THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT! WRITE 


UNIVERSITY OF N.S.W. 
RADIO CONVERTER 

Ready to use 

Works with the smallest Transistor 
your mantel or car radio WITHOUT 
ALTERATION. Size 3in x 2in x lin. 
PRICE £5. 216 Battery 7/6 extra. 


PERSONAL 
SISTOR RADIO 

# ff I transistor—I diode 
VU / A including battery 
J / / II TO OPERATE. 

*** ! V IDEAL GIFT. 

Postage I/-. Interstate 2/-. 

FOR PARTS LIST! 


available all electrical stores 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Transporta 6 and 7 

25/ 

559 RF Section Transporta 6 25/ 

562 RF Section Transporta 7 25/ 

567 RF Stage 3 gang Transporta 7 25/ 

568 TV Video Strip R. and H. 25/ 

569 Audio and RF Transporta 4 25/ 

577 University Converta 62/1C 25/ 


578 Basic Converter 6I/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61/1 IP 25/- 

587 Preamplifier 61/1 IPI 25/- 

599 Mullard 3/3 Stereo, each 25/- 

606 Mullard 10/10 Stereo—pr. 65/- 

Sales tax included 


Parts listed below 


If you are constructing the 


MULLARD STEREO “TEN-TEN” 

you will need our TRANSFORMERS 

which are custom-built for this Amplifier and approved 
by the Mullard Applications Laboratory. 

The physical appearance of our TRANSFORMERS 
is outstanding—as is their electrical performance. 

For quality and service apply direct to :— 

SPECIAL TRANSFORMERS PTY. LTD. 

139 SYDENHAM ROAD, MARRICKVILLE, N.S.W. 

TELEPHONE 56-7287 P.O. BOX 101 



















is no complete cure and it will always 
occur if the conditions are sufficiently 
extreme. The best we can hope is that, 
in practice, we can minimise it to the 
point, where a PA system will offer a 
practical advantage over the unaided 
voice. 

The first point to establish in any 
system is whether feedback is a real 
problem. After all, there is no point in 
worrying about feedback if it occurs 
only at unrealistically high gain settings. 
If a gain setting can be found which 
delivers enough sound to cover the audi¬ 
ence, without feedback, then what 
happens at higher settings is purely 
academic. 

Unfortunately, it is seldom quite as 
easy as this. Assuming it isn’t, the first 
thing to do is try to reduce the acoustic 
coupling between speaker and micro¬ 
phone by any means possible. Increasing 
the distance between them is the simplest 
way, and may be all that is needed in 
some cases, particularly if the distance 
to the original source of sound can also 
be reduced to a minimum. 

Not quite so simple, but very effec¬ 
tive, is the practice of making the 
speakers or microphone, or both, direc¬ 
tional. In this way the sound from the 
speakers can be directed away from the 
microphone while, at the same time, the 
latter may have its direction of greatest 
pickup facing away from the speakers. 

This, in fact, comes closer to a “cure” 
than any other single arrangement, and 
is the basis on which most commercial 
PA systems are designed. Thus the solu¬ 
tion involves acoustics rather than elec¬ 
tronics. 

But what of all the various sugges¬ 
tions from our well meaning friends? 
Since many would be able to demon¬ 
strate, for example, that a certain type 
of microphone, possibly with a low out¬ 
put, is superior to another type, with a 
higher output, does this not prove that 
low output microphones are better than 
high ouput ones? 

I’m sorry, but I’m afraid it doesn’t. 
What it is most likely to prove is that 
the high output microphone also has a 
pronounced peak in its response. In fact, 
peaks anywhere in the system can seri¬ 
ously aggravate the feedback problem, 
and are probably also responsible for 
most of the “folk lore” stories we have 
been discussing. 

If a system has a pronounced peak 
in its overall response, due to the micro¬ 
phone, speaker, or both, then the sys¬ 
tem will feed back first at this fre¬ 
quency. Furthermore, it will occur at a 
lower gain setting, which is directly pro¬ 
portional to the amplitude of the peak. 
If, for example, the peak amounts to 
6db, then we will have to run the sys¬ 
tem 6db lower than otherwise in order 
to avoid feedback. 

Naturally, anything which reduces or 
eliminates the peak will minimise the 
feedback and this is where so many 
“folk lore” stories have started. A micro¬ 
phone or a speaker is changed and the 
system is improved, so it is assumed 
that the original unit was to blame 
(which is reasonable) and that any dif¬ 
ference in sensitivity is the specific cause 
(which is not so reasonable). 

This also explains why a top cut con¬ 
trol may help. Severe top cut will at 
least minimise the peak, though not very 
efficiently, and thus help control the 
feedback. But, of course, it is not a real 
cure. The real cure would be to get rid 
of the component causing the peak. 



Available 
now for all 
types of 
recorders 



Brand 5 Magnetic Sound Recording 
Tapes are of professional quality 
and are made, wound and packed in 
the U.S.A. They are composed of a 
cellulose acetate plastic or Mylar 
base, coated with a medium 
coercive force, high remanence red 
iron oxide, in a binder of 
synthetic resins and non-migrating 
plasticizers. They are designed for 
recording and erasure on existing 
recording equipment with bias and 
erase current requirements tailored 
to the values at present available— 
whether normal or high fidelity. 


6 BIG FEATURES OF BRAND 5 

NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

• No squeal, no gumming of heads, vastly reduced 
head wear 

NEW HARDER SCRATCH-RESISTANT FORMULATION 

• No flake-off, peeling or deposit on guides and 
heads 

INCREASED OUTPUT 

• Reduced distortion at same recording level 

IMPROVED FREQUENCY RESPONSE 

• Sharper, brighter recordings 

IMPROVED UNIFORMITY 

O Lower modulation noise 

NEW STURDY ONE-PIECE QUICK THREADING REEL OF 
MS-19X 

® Stable, warp-free operation 


Description 

Tape 

Footage 

Price 

Reel 

Size 

Postage 

Acetate Base, lj mil. 9 15C3 

Meets every professional, educational and home recording 15D5 

requirement. Low print through. Unsurpassed full-range 15D57 

recording quality at minimum cost. 15D7 

150 

600 

800 

1,200 

9/6 

20/- 

26/6 

32/6 

3" 

5" 

F 

6d. 

9d. 

l/~ 

1/- 

Acetate Base, 1 mil. *10C3 

50% more recording-playback time. Thinner base and special 10D5 
coating processes are employed. Maximum economy where high 10D57 
strength is not required. 10D7 

225 

900 

1,200 

1,800 

10/9 

25/- 

33/- 

40/- 

3" 

5" 

53/4" 

7" 

6d. 

9d. 

1/- 

1/- 

Dupont Mylar Base, 1{ mil. 15D5M 

Highest strength. Unequalled recording characteristics. Immune }e D 7 i< 
to temperature and humidity extremes. ° w 

600 

1,200 

32/6 

55/- 

5" 

7" 

9d. 

1/- 

Dupont Mylar Base, 1 mil. «10C3M 

Superior quality, greatly extended playing time. Exceptional ig^c?! 

reliability under adverse conditions. Mylar is the most iod57M 

permanent medium yet developed for magnetic recording. iod7m 
C haracteristics meet the most critical professional requirements. 

225 

900 

1,200 

1,800 

12/6 

30/- 

40/- 

50/- 

3" 

5" 

5V4" 

6d. 

9d. 

1/- 

1/- 

Dupont Mylar Base, j mil. *5C32M 

100% more recording-playback time. Recommended for 5D5M 
extended play on all modern machines where tape tension 5 D 57 M 
is not excessive. 5D7M 

300 

600 

1,200 

1,600 

2,400 

15/6 

25/- 

37/6 

50/- 

65/- 

3" 

3 Vi" 
5" 

53/4" 

6d. 

6d. 

9d. 

1/- 

1/- 

Dupont Mylar Tensilized, j mil. 

100% more recording-playback time on special process Mylar 5D7MT 
with twice the strength of standard j m. 

2,400 

87/6 

7" 

1/- 


’’‘Correspondence Tape in re-usable plastic box. Needs no Outside wrapping for posting. 


ORDER by mail . . . SAVE by mail. 


All Mail Orders and trade enquiries to: 


GREEN CORP. LTD 


Box 5249, G.P.O., Sydney. 


Counter Sales ONLY with full discount: 


MASTERSOUND 


400 Kent Street, Sydney. 

188 King Street, Sydney. 


EDELS 


6 or more reels less 10%. 

REELS may be bought in assorted quantities. 


.MAIL THIS COUPON!. 

Green Corporation Ltd., Box 5249, G.P.O., Sydney. 

Please send me full details and price list of Brand 5 
Tapes. 

Mr., Mrs., Miss .. ^. 

Address . .. . .-... 


£5 


«»■ 


0 U.LL.' . 


f_ 
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AUSTRALIAN RADIO, 


The following is a summary of Australian broadcast band, short-wave and tele¬ 
vision entertainment services. It is based, for the most part, on information contained 
in the fourteenth annual report of the Australian Broadcasting Control Board. 



Call 


Location 


+6DL Dalwallinu 
4QL Longreach, Qld. 
7SD Scottsdale, Tas . 
2CR Orange, N.S.W. 
7BU Bumie, Tas ... 


Wagin, W.A. .. 
Horsham, Vic. . 
Brisbane, Qld. .. 

Hobart, Tas. 

Atherton, Qld. . . 
Northam, W.A. 

Sydney, N.S.W. 
Melbourne, Vic. 
Townsville, Qld. 
Queenstown, Tas 
Port Pirie, S.A. 
Albany, W.A. .. 

Darwin, N.T. .. 
Tamworth, N.S.W. 
Broken Hill, IS 
Albury, N.S.W. 

. Katherine, N.T. 


Kempsey, N.S.W. 
Brisbane, Qld. . . 

Perth, W.A. 

Grafton, N.S.W. 
Lauceston, Tas. 
Queenstown, Tas 

Taree, N.S.W. .. 
Mackay, Qld. .. 
Kalgoorlie, W.A. 
Adelaide, S.A. .. 
Sydney, N.S.W. 
Toowoomba, Qld. 


6WA 
3WV 
4QR 
7ZL 
4AT 
6NM 

2FC 
3AR 
4QN 
7QN 
5CK 
6AL 

8DR 
2NU 
2BH 
2CO 
8KN 
8TC 

2KP 
4KQ 
6WF 
2NR 
7NT 
7QT 

2TR 
4QA 
6GF 
5CL 
2BL 
4QS 

2NB 
2AN 
3LO 
6VA 
2KA 
4TO 

4QG 
5RM 
9RB 
6WN 
2BA 
2GL 

3GI 
6GN 
4RK 
2CY 
4GR 
7HO 

6KG Kalgoorlie, W.A. 
2GB Sydney, N.S.W. 
3UL Warragul, Vic. . 
4WK Warwick, Qld. 
6PR Perth, W.A. ... 
5AN Adelaide, S.A. .. 
2LM Lismore, N.S.W. 

7AD Devonport, Tas. 
6BY Bridgetown, W.A. 
4QB Maryborough, Qld 
2XL Cooma, N.S.W. 
4VL Charleville, Qld. 
6NA Narrogin, W.A. 
3UZ Melbourne, Vic. 


Armidale, N.S.W. 
Melbourne, Vic. 
Albany, W.A. . 
Katoomba, N.S.W 
Townsville, Qld. 

Brisbane, Qld. 
Renmark, S.A. 
Rabual. N.G. . . 
Perth, W.A. . . 
Bega, N.S.W. . 
Glen Innes, N.S.W 

Sale, Vic. 

Geraldton, W.A. 
Rockhampton, Q1 
Canberra, A.C.T. 
Toowoomba, Qld 
Hobart, Tas. .. 


(Kc/s ) Power Watts 

Call 

Location 

(Kc/s) Power Watts 

Frequency 

Authorised 



Frequency 

Authorised 


530 


4QY 

Cairns, Qld. 

940 

2000 


540 

10000 

7ZR 

Hobart, Tas. 

940 

10000 


540 

2000 

2UE 

Sydney, N.S.W. 

950 

5000 


550 

10000 

3BO 

Bendigo, Vic . 

960 

*2000 


560 

500 

4AY 

Ayr, Qld. 

960 

*2000 

.w. 

560 

200 

6TZ 

Bunbury, W.A. 

960 

2000 


560 

50000 

5DN 

Adelaide, S.A. 

970 

2000 


580 

50000 

2KM 

Kempsey, N.S.W. .. 

980 

2000 


590 

10000 

6AM 

Northam, W.A. 

980 

2000 


600 

10000 

2GZ 

Orange, N.S.W. 

990 

2000 


600 

500 

3HA 

Hamilton, Vic. 

1000 

2000 


600 

200 

6PM 

Perth, W.A. 

1000 

2000 


610 

50000 

4RO 

Rockhampton, Qld. . . 

1000 

2000 


620 

10000 

4CA 

Cairns, Qld. 

1010 

*2000 


630 

50000 

6GE 

Geraldton, W.A. 

1010 

2000 


630 

200 

4IP 

Ipswich, Qld. 

1010 

1000 


640 

10000 

7EX 

Launceston, Tas. ... 

1010 

2000 


650 

400 

2KY 

Sydney, N.S.W. 

1020 

5000 


650 

2000 

3DB 

Melbourne, Vic. 

1030 

5000 


650 

10000 

t2UH M’wellbrook, N.S.W. 

1040 


.w. 

660 

200 

5PI 

Crystal Brook, S.A. .. 

1040 

2000 


670 

10000 

2CA 

Canberra, A.C.T. 

1050 

2000 


670 

50 

4SB 

Kingaroy, Qld. 

1060 

2000 

It. 

680 

50 

2RG 

Griffith, N.S.W. 

1070 

*2000 


680 

10000 

6WB 

Katanning, W.A. 

1070 

2000 


690 

2000 

2MO 

Gunnedah, N.S.W. .. 

1080 

*2000 


690 

50000 

4MI 

Mt. Isa . 

1080 

200 


700 

50000 

6IX 

Perth, W.A. 

1080 

2000 


710 

10000 

7HT 

Hobart, Tas. 

1080 

2000 


720 

500 

3LK 

Lubeck, Vic. 

1090 

2000 


720 

200 

4LG 

Longreach, Qld . 

1100 

2000 


720 

2000 

6MD 

Merredin, W.A. 

1100 

2000 


720 

2000 

7LA 

Launceston, Tas. 

1100 

2000 


730 

50000 

2UW 

Sydney, N.S.W. 

1110 

*5000 


740 

50000 

4BC 

Brisbane, Qld. 

1120 

2000 


750 

10000 

2AD 

Armidale, N.S.W. .. 

1130 

*2000 

;.w. 

760 

1000 

6CI 

Collie, W.A. 

1130 

2000 


760 

50 

3CS 

Colac, Vic. 

1130 

*2000 


770 

10000 

2HD 

Newcastle, N.S.W. . . 

1140 

2000 


780 

2000 

2WG 

Wagga Wagga, N.S.W. 

1150 

2000 


780 

2000 

4MB 

Maryborough, Qld. . 

1160 

2000 


780 

*2000 

5PA 

Penola, S.A. 

1160 

2000 


790 

10000 

2CH 

Sydney, N.S.W. 

1170 

5000 


800 

2000 

3KZ 

Melbourne, Vic. 

1180 

5000 


810 


2NZ 

Inverell, N.S.W. 

1190 

2000 


810 

10000 

5KA 

Adelaide, S.A. 

1200 

2000 


810 

10000 

2GF 

Grafton, N.S.W. 

1210 

*2000 


820 

10000 

6KY 

Perth, W.A. 

1210 

2000 


830 

10000 

3YB 

Warmambool, Vic. . 

1210 

*2000 


830 

2000 

4AK 

Oakey, Qld. 

1220 

2000 

L *! 

840 

10000 

2NC 

Newcastle, N.S.W. .. 

1230 

10000 


850 

10000 

3TR 

Sale, Vic. 

1240 

2000 


860 

2000 

8DN 

Darwin, N.T. 

1240 

2000 


860 

2000 

2DU 

Qubbo, N.S.W. 

1250 

2000 


RAO 

2000 

9PA 

Port Moresby, N.G. 

1250 

500 


870 

5000 

3SR 

Shepparton, Vic. 

1260 

2000 


880 

*2000 

2SM 

Sydney, N.S.W. 

1270 

5000 


880 

*2000 

3AW 

Melbourne, Vic. 

1280 

5000 


880 

2000 

2TM 

Tamworth, N.S.W. . . 

1290 

2000 


890 

10000 

4BK 

Brisbane, Qld. 

1300 

2000 


900 

*2000 

5AD 

Adelaide, S.A. 

1310 

2000 




3BA 

Ballarat, Vic. 

1320 

*2000 


900 

900 

500 

2000 

3SH 

Swan Hill, Vic. 

1330 

2000 


910 

2000 

4BU 

Bundaberg, Qld. 

1330 

2000 


920 

*2000 

2LF 

Young, N.S.W. 

1340 

2000 


920 

*2000 

3GL 

Geelong, Vic. 

1350 

*2000 


920 

2000 

4GY 

Gympie, Qld. 

1350 

*2000 


930 

5000 


Continued on next 

page 
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Call 


Location 


(Kc/s) Power Watts 


Frequency 

Authorised 

1360 

2000 

1370 

500 

1370 

500 

1370 

500 

1380 

2000 

1380 

2000 

1390 

2000 

1400 

2000 

1410 

2000 

1420 

5000 

1430 

2000 

1440 

*2000 

1440 

*2000 

1450 

2000 

1450 

1000 

1460 

500 

1460 

500 

1470 

2000 

1480 

1000 

1480 

*2000 

1490 

2000 

1500 

2000 

1500 

2000 

1510 

10000 

1520 

2000 

1530 

200 

1530 

50 

1530 

*2000 

1540 

2000 

1560 

*2000 

1570 

200 

1570 

200 

1570 

200 

1580 

50 

1580 

2000 

1580 

200 

1590 | 

200 

1590 1 

2000 

1600 1 

*2000 


2NX Bolwarra, N.S.W. 

5SE Mount Gambler, S.A. 

4LM Mt. Isa . 

2LT Lithgow, N.S.W. 

2GN Goulburn, N.S.W. 

4MK Mackay, Qld. . . 

4BH Brisbane, Qld .. 

2PK Parkes, N.S.W. . . 

2KO Newcastle, N.S.W. 

3XY Melbourne, Vic. 

2WL Wollongong, N.S.W. 

2MW Murwillumbah, N.S.W. 

3CV Maryborough, Vic. 

5AU Port Augusta, S.A. 

2MG Mudgee, N.S.W. . . 

5MU Murray Bridge, S.A. 

2NM Muswellbrook, N.S.W. 

3MA Mildura, Vic. . 

2BE Bega, N.S.W. . 

4ZR Roma, Qld. ... 

2AY Albury, N.S.W. 

2BS Bathurst, N.S.W. 

3AK Melbourne, Vic. 

2NA Newcastle, N.S.W. 

2QN Deniliquin, N.S.W. 

5LN Port Lincoln, S.A. 

SAL Alice Springs, N.T. 

2VM Moree, N.S.W. 

2CN Canberra, A.C.T. 

2RE Taree, N.S.W. . . 

2LG Lithgow, N.S.W. 

3WL Warrnambool, Vic. 

4GM Gympie, Qld. 

5WM Woomera, S.A. 

2WN Wolloneong, N.S.W 
5MG Mt. Gambier, S.A. 

4SO Southport, Qld. ... 

5MV Renmark, S.A. ... 

3NE Wangaratta, Vic. . 

,:< Operates at night on reduced (usually half) power, 
t Projected transmitters. 

SHORT-WAVE SERVICES 

T HE following stations provide a domestic and overseas 
service in the 49, 42, 31, 25, 19, 16, 13 and 11 metre 
bands. 

DOMESTIC 

Call Sign Location Power (watts) 

VLG Melbourne, Victoria 10,000 

VLH Melbourne, Victoria 10,000 

VLI Sydney, N.S.W. 2,000 

VLM Brisbane, Queensland 10,000 

VLQ Brisbane, Queensland 10,000 

VLR Melbourne, Victoria 10,000 

VLT Port Moresby, Papua 2,000 

VLW Perth, Western Australia 2,000 

VLX Perth, Western Australia 10,000 

OVERSEAS 

T RANSMITTERS for the overseas service of Radio 
Australia are located at Shepparton, Victoria. They 
comprise four 100,000-watt transmitters, two 50,000-watt 
transmitters and one 10,000-watt transmitter. A 10,000- 
watt transmitter at Lyndhurst, Victoria, is also used on 
occasions. These use a variety of frequencies and aerials 
as required to give best reception in the selected areas. 

Overseas S.W. Stations — Note: 

“T)ADIO, Television and Hobbies” does not publish, nor 
ALdo we have available, lists of overseas stations, 
frequencies, broadcast times, etc. 

The only information of this type is as compiled by 
our shortwave correspondent, Mr Art Cushen, and pub¬ 
lished each month on the shortwave page. 

For general information on shortwave and other 
stations, reference can be made to the “World Radio 
Handbook,” available through most large technical book¬ 
sellers. 


TV CHANNELS & STATIONS 


Channel 0 45—52Mc. 
Channel 1 56—63Mc. 
Channel 2 63—70Mc. 
Channel 3 85—92Mc. 
Channel 4 94—lOlMc. 
Channel 5 101—108Mc. 
Channel 5A 137—144Mc. 


Channel 6 174—181Mc. 
Channel 7 181—188Mc. 
Channel 8 188—195Mc. 
Channel 9 195—202Mc. 
Channel 10 208—215Mc. 
Channel 11 215—222Mc. 


CAPITAL CITY STATIONS 


Sydney 

Polarisation 


ABN (National) 

Hor. 

Channel 2 

ATN 

Hor. 

Channel 7 

TCN 

Hor. 

Channel 9 

Melbourne 

ABV (National) 

Hor. 

Channel 2 

HSV 

Hor. 

Channel 7 

GTV 

Hor. 

Channel 9 

Brisbane 



ABQ (National) 

Hor. 

Channel 2 

BTQ 

Hor. 

Channel 7 

QTQ 

Hor. 

Channel 9 

Adelaide 



ABS (National) 

Hor. 

Channel 2 

ADS 

Hor. 

Channel 7 

NWS 

Hor. 

Channel 9 

Perth 

ABW (National) 

Hor. 

Channel 2 

TVW 

Hor. 

Channel 7 

Hobart 

ABT (National) 

Hor. 

Channel 2 

TVT 

Hor. 

Channel 6 


COUNTRY STATIONS 

L ICENCES have been issued for national and commer¬ 
cial television services to operate in the 13 principal 
country areas listed below. Transmissions from some 
stations have already commenced. More licences are to 
be granted in due course. 

Canberra 

ABC (National) Vert. Channel 3 

CTC Vert. Channel 7 

Newcastle 

. . . (National) Hor. Channel 5 

NBN Hor. Channel 3 

Illawarra 

. . . (National) 

WIN 

Central Tablelands 
. . . (National) 

CBN 

Richmond Tweed 

(National) 


RTN 

Ballarat 

BTV 

Bendigo 


(National) 


(National) 


BCV 

Latrobe Valley 

. . . (National) 
GLV 

Goulburn Valley 

. . . (National) 
GMV 

Darling Downs 

. . . (National) 
DDQ 

Rockhampton 

. . . (National) 
RTQ 

Townsville 

. . . (National) 
TNQ 

N.E. Tasmania 

. . . (National) 
TNT 


Vert. 

Vert. 

Hor. 

Hor. 

Hor. 

Hor. 

Vert. 

Vert. 

Hor. 

Hor. 

Hor. 

Hor. 

Vert. 

Vert. 

Hor. 

Hor. 

Vert. 

Vert. 

Hor. 

Hor. 

Hor. 

Hor. 

Hor. 

Hor. 

Hor. 

Hor. 


Channel 5A 
Channel 4 

Channel 1 
Channel 8 

Channel 6 
Channel 8 


Channel 

Channel 


Channel 1 
Channel 8 

Channel 4 
Channel 10 


Channel 

Channel 


Channel 3 
Channel 10 


Channel 

Channel 

Channel 

Channel 

Channel 

Channel 
































We bought ourselves a few arguments in the October issue, when we 
discussed the subject of Transistor Hi-Fi amplifiers under the "Audio 
Topics" heading. That arguments on the same subject are going on 
eleswhere is indicated by a forum in the October, 1962, issue of "Elec¬ 
tronics World." 

By Neville Williams 


I N our own article we sought to be 
as coldly objective about the position 
as it was at the time the article was 
written—toward the end of August. If 
mentioning this date seems like splitting 
straws, I can assure you it isn’t. 

A lot of hard work is currently going 
into transistor circuit design, involving 
engineers in' the transistor manufacturers’ 
own laboratories and in other centres 
concerned with the supply of ancillary 
components. Inevitably, the pressure of 
this research is to simplify circuit tech¬ 
niques and reduce costs, while preserving 
the necessary standards of performance. 
Success in these efforts could easily tip 
the scale from “unpromising” in August 
to “exciting” in February. 

Again, with relatively new techniques, 
like that of transistor manufacture, diffi¬ 
culties can be overcome in quite un¬ 
expected fashion, while increased 
demand and competition can reduce 
prices by quite significant amounts. 

CONDITIONS CAN CHANGE 

This is not a preliminary to withdraw¬ 
ing observations that were made in the 
October issue. It is simply to emphasise 
that we are discussing something that is 
very much in a state of flux and the 
whole basis for certain opinions—mine 
or anybody else’s—can be changed in 
quite short order. 

Something of an example is found in 
current thinking about domestic mantel 
radio sets. On the surface it might have 
appeared that the basic 3-4 valve domes¬ 
tic superhet was in an impregnable posi¬ 
tion. Its performance generally cannot 
be approached with any feasible COm- 

^fi 


bination of three transistors plus rectifier. 
To get three or four watts audio from 
all local and a good many other trans¬ 
mitters on very little aerial would need 
more transistors than that. 

But three or four watts of audio isn’t 
necessary for such a set and, if the basic 
requirement is peeled down to half of 
this* fed into a reasonably efficient 
speaker, it converges with now-available 
transistors to change the whole position. 

In fact, one manufacturer who should 
know made a special point of telling me 
that he now prefers to manufacture 
“cordless” mantel sets to this general 
specification than the traditional 3-4 
valve superhet. 

To be sure, more parts are needed, 
but the amenity of. transistors to printed 
circuit and dip soldering techniques, the 
virtual elimination of errors and dry 
joints, can save enough in labour costs 
to offset the price of the extra com¬ 
ponents. 

However, what I said about stereo¬ 
grams and simple stereo amplifiers still 
appears to be true. If four or five audio 
watts is regarded as a minimum require¬ 
ment for full-size domestic radiograms, 
valves still have it in terms of overall 
cost. 

But there’s no basic reason why the 
position must stay that way. 

In the November issue I mentioned 
the work being done by the Amalga¬ 
mated Wireless Valve Company to pro¬ 
duce a really high quality, fully tran¬ 
sistorised basic amplifier for demonstra¬ 
tion before the Sydney Division of the 
Institution of Radio Engineers. 

Already two reactions have been 


strongly registered — one from those 
anxious to “have a go,” with little 
thought of the cost, the other a majority 
reaction from people who are very canny 
about cost. 

Much will depend, of course, on how 
easily or cheaply it can be mated with 
a matching transistor preamplifier/con¬ 
trol unit. 

In all, I find little reason, personally, 
to modify the opinions set out in the 
October issue. I quote: “Once transistor 
hi-fi amplifiers approach the competitive 
level, in terms of first cost, I think they 
will find ready acceptance.” 

PICKUPS AND SPEAKERS 

I also believe, as mentioned in the 
same issue, that the acceptance of tran¬ 
sistorised hi-fi amplifiers will be asso¬ 
ciated with a re-thinking of ancillary 
equipment design, particularly involving 
pickups and speakers. 

But I started out at-the beginning of 
this article to refer to opinions expressed 
in “Electronics World” by various promi¬ 
nent executives in the amplifier field. 
You may be interested in a precis of 
what they have to say: 

Robert E. Furst, vice-president, Engin¬ 
eering Harman-Kardon Inc. 

The light weight and power economy 
of transistorised equipment is of no 
special significance in hi-fi equipment. 

Transistorised hi-fi equipment, though 
still in the embryonic stage, offers a 
startling increase in naturalness of re¬ 
production. Transistors “easily exceed 
the basic limitations in valve equipment.” 

Poor operating stability in transistors 
has focused attention on regulated 
power supplies. It transpired that these 
were less costly than expected and pro¬ 
duced better characteristics at low and 
high frequencies than from amplifiers 
using conventional supplies and filters. 

Though output transformers can be 
eliminated, many other problems around 
the output stage have required solution, 
particularly the limited high frequency 
response from conventional alloy-junction 
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germanium transistors. Germanium dif¬ 
fused junction tranistors overcome the 
frequency problem but exhibit insuffi- 
cinet reliability, as yet, for safe commer¬ 
cial exploitation. Silicon diffused junc¬ 
tion transistors are excellent but too 
costly. 

Transistorised FM tuners pose diffi¬ 
culties but not insuperable ones. When 
these are overcome, the reduction of 
heat in the tuner will be a notable 
advantage. 

Richard Medal, Audio Engineering 
Consultant, Kin Knight and Knight 
Kit Div., Allied Radio Corporation. 

Despite the design problems, it seems 
certain that transistors will replace 
valves in hi-fi tuners, even if, for the 
time being, hybrid designs are used. 
Oscillator stability, for example, poses a 
problem. 

Class B power amplifiers may show 
rather more distortion proportionally 
than valve amplifiers at less than full 
output but this is no problem if the 
initial design ensures suitably low distor-/ 
tion at all levels. 

While close quality control of transis¬ 
torised amplifiers may be necessary, the 
existance of millions of transistor radios 
prove that the basic technique is sound. 

Daniel R. von Recklinghausen, ch'ef 
research engineer, H. H. Scott Inc. 

Transistors may feature large in hi-fi 
gear because of their current popular 
appeal but transistor equipment is not 
automatically better than valve equip¬ 
ment. 


Transistorised FM tuners present 
special design problems, the available 
performance being generally, as yet, well 
short of valve type tuners. The shift to 
multiplex stereo FM only increases the 
difficulty. 

Present-day input devices, pickups, 
microphones, tuners, etc., commonly re¬ 
quire to operate into loads higher than 
are natural or optimum for transistor 
amplifiers. This will remain a source of 
inconvenience until input devices be¬ 
come available with suitably reduced 
impedances. 

CLASS B PROBLEMS 

Transistor power amplifiers can be 
lighter and smaller than valve amplifiers. 
However, because the output transistors 
normally operate in class B, their dis¬ 
tortion at intermediate levels may be 
undesirably high. Further, they are cri¬ 
tical of load impedance and the need 
for versatility may compel the use of 
an output transformer to accommodate 
a reasonable choice of speakers. 

At present, transistors have less de¬ 
sirable high frequency characteristics 
than valves, need protection against 
overload, introduce higher distortion 
overall and require the use of numerous 
electrolytic capacitors, with their wider 
spread and impermanent characteristics. 

Transistors will not replace valves in 
hi-fi gear but will establish a place along¬ 
side them, determined by relative cost 
and convenience. 
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RECEIVERS—Duties and Taxes 

Dear Sir, 

1 read with considerable interest the letter of R.T. appearing in the 
November issue of your worthy magazine concerning Duties and Taxes on 
communications receivers. 

As an amateur of over 30 years standing, as well as the importer of 
EDDYSTONE communications receivers since 1935, 1 heartily agree with 
R.T. that Customs duties and sales-tax on such equipment are iniquitous 
and unwarranted. 

However, in both my capacities I have done something about it. Early 
after the war 1 obtained full details of the case put to the British Govern¬ 
ment to abolish taxes on communications receivers, which was granted in 
the U.K., and put a similar case to Canberra. Personal representations were 
made to the Treasurer and to the Dept, of Customs and Excise based on 
the value of the Amateur for scientific purposes; his great contribution to 
the war effort in providing many hundreds of trained operators and mech¬ 
anics for the fighting Services, and his valuable, completely free and unpaid- 
for services in the case of national emergencies throughout Australia. 

Alas, these efforts failed in both quarters. First, the Treasurer said 
that the state of the country at the time could not stand the potential loss 
of revenue, and the Customs and Excise Deparment said that it would be 
too hard to police the sale of communications receivers. 

Further, 1 was invited to take the question up at a later date, provided 
it was presented by a recognised body representing the amateur, i.e., the 
W.I.A., and not by an individual such as myself. This was referred to the 
Federal president with the suggestion that representations should be made 
to Canberra, but 1 am not aware of any findings. 

The second angle of approach was made some five years ago for ad¬ 
mission of communications receivers duty free under departmental by-law 
on the basis of there being no local equivalent available for amateur use. 

Several manufacturers stated that they could produce such a receiver, 
but when they were specifically asked for specifications, prices and delivery, 
no details were forthcoming. Undaunted, 1 again pressed the matter, and 
this is the actual wording of the decision handed down to my company on 
May 4, 1962: 

“Inquiries carried out by the department show conclusively that any 
variation from the previous decision would be detrimental to the interests of 
local industry” 

1 therefore must say farewell to a 15 years' struggle, retire exhausted 
and demoralised, and leave our worthy W.l.A. to continue to fight for the 
rights of the amateur. 

Yours faithfully, 

(Signed) R. H. CUNNINGHAM (VK3ML). 





"THS FIRM YOU CAN TRUST" 


NOW AT 

101B BATHURST ST. 

(opp. St. Andrew* Chapter House) 

PHONE 61 -8350, a.h. 94-8094 

Specialists in Tape Recorders and 
Dictation Machines since 1949 

FIRST IW AUST RALIA 

EVERY known moke of 
recorder stocked, NEW and 
USED from 19 gns. 

GRUNDIG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKAI 
Battery and Mains Operated 

Best Trade-ins, Keenest 
Prices, Terms, Hire. 
Prompt Service to all Makes 
ot Reasonable Prices 
Repair Dept, on premises 


1963 SPECIALS 

(Few Only) 

ELIZABETHAN POPULARS 
2 Trk. 49 gns. 39 gns. 

4 Trk. 59 gns. 49 gns. 

New but Slightly Shopsoiled 

AWA Robuk_£72 

Telefunkcn 76K - £95 

Grundigi TK40_£150 

Philips Full Stereo. Complete £140 
Philips 3 spd. 4 Trk. £99/10/- 

6 Months 1 Warranty on all New Recorders. 
3 Months' Warranty on all Second Hand 
Recorders. 

Not unknown once only models, but estab¬ 
lished and reputablo brands. 

The largest selection of Recorders in Aus¬ 
tralia. Send for our listing of New and 
Trade-in Machines, We will send any¬ 
where. 


Compare prices, service, range, 
you can't buy better than from 

‘Nova tape’ Pt y. Ltd. 

WANTED URGENTLY! 

Good used Tape Recorders, 


FOR TRANSFORMERS 
SURGE-SUPPRESSORS 
FOR PROJECTORS, ETC. 

NOVA ELECTRICAL PTY. LTD. 

311 SUSSEX ST., SYDNEY. 26-6130 
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^Stentorian” 

SPEAKERS 


• SPEAKER CABINET KITS 


• SARLON GRILLE FABRICS 


Ideal for all types of Speaker Enclosures, Hi-Fi 
Cabinets, TV Sets, etc. . . “Sarlon” Grille fabrics are 
acoustically made cloths and available at 
MAGRATH'S in a wide range of beautiful colours 
and patterns, 54in wide. Running yard ... £3 yard. 
Cut to your requirements at 6/- sq. ft. 
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9in P.M. Unit (Model 912C). 

12,000 gauss flux density. Handling capacity, 8 watts. Fre¬ 
quency response, 50 c.p.s. to 15,000 c.p.s., 15 ohms impe¬ 
dance. Priced at £6/2/6, incl. Sales Tax. 

lObi Die-cast Unit (Model H.F. 1012). 

Incorporating 12,000 gauss magnet. Handling capacity, 10 
watts. Frequency response, 30 c.p.s. to 15,000 c.p.s. Bass 
resonance, 35 c.p.s. Priced at £7, including Sales Tax. 

10 P.M. Unit (Model H.F. 1016). 

16,000 gauss magnet. Fitted with cambric cone, etc. Hand¬ 
ling capacity, 10 watts. Frequency response, 30 c.p.s. to 
15,000 c.p.s. Bass resonance, 36 c.p.s. Priced at £11/6/8, 
including Sales Tax. 

lOin Concentric Duplex Speakers. 

30-14,000 c.p.s. with bass resonance at 35 c.p.s. Power 
handling capacity, 7 watts with crossover network. Priced 
at £20/7/, including Sales Tax. 

12in Concentric Duplex Speakers. 

25-17,000 c.p.s. with bass resonance at 35 c.p.s. Power hand¬ 
ling, 15 watts. Priced at £44/16/8, including Sales Tax. 

We’ve also complete stocks of Stentorian 
“Tweeters,” “Cone Tweeters,” 

“Crossover Networks,” etc. 


A complete range of speaker enclosure Kits for 8in, 
lOin and 12in speakers . . . these Kits come 
with all the necessary timber parts, plus nails, screws, 
easy-to-follow instructions, timber moulding with 
metal insert, etc. Our range of “speaker kits” all in¬ 
clude acoustic grille cloth too! In fact, these are so 
easy to make, a child could assemble them. 

Prices and details on application! 

• * • 8in Kit, £7/15/ • • . 

. . . 10in-12in Kit, £10/15/. . . 

Instrument Kits, £16. 


Yes, because we at 
MAGRATH’S are the Aus¬ 
tralian Agents for Stentorian 
Equipment ... are able to 
supply direct from stock the 
complete range of Stentorian 
Speakers and associated 
equipment at a great saving! 


HI FI EQUIPMENT NEWS 

milim “Stereo 44” 


AMPLIFIER £35 

But Buy in January and... 

SAVE e2io 


ALL YOU PAY IS 


/. 


£32-10-0 


Yes, MAGRATH’S offer you this superb English Amplifier at £2/10/ lower than 
standard price . . . this is a special (New Year) January only offer ... the 
Amplifier comes completely wired and tested and has fully integrated control— 
Stereo or Mono . . . Output for a full range of speakers. Inputs for a pick-up, 
only the finest of famous name parts and special Transformers. At the sensational 
price of £32/10/ you can’t fail to recognise a bargain! 


Available as Kit Set! 

Yes, complete with 5 valves and 
including Sales Tax (during the 
month of January save £2 on 
this kit). ( 

£27 (JAN * 

**** • ONLY.) 




















Fred L. Mergner, vice-president, Direc¬ 
tor of Engineering, Fisher Radio 
Corporation. 

Transistors currently available allow 
practically any valve type circuitry to be 
duplicated. 

Transistors are particularly suited to 
low level stages in hi-fi amplifiers, be¬ 
cause of their lack of microphony, small 
dimensions, adaptability to printed cir¬ 
cuits and their suitability for use wth 
magnetic input sources. 

Power transistors pose a greater 
problem. While diffused junction ger¬ 
manium transistors solve the earlier 
problems of inadequate high frequency 
response, they are prone to breakdown 
troubles. Diffused junction silicon transis¬ 
tors provide a way out for designers 
of service type equipment but are cur¬ 
rently too expensive for the commer¬ 
cial manufacturer. 

In FM tuners, transistors present 
problems which currently put them at 
a disadvantage with respect to valves. 

Edward S. Miller, vice-president, Sher¬ 
wood Electronics Labs., Inc. 

A frustrating twist to the use of tran¬ 
sistor amplifiers is that, while a saving 
in heat dissipation is their strong feature, 
heating effects still pose one of their 
most serious problems. It is essential to 
provide heat sinks to limit th e tempera¬ 
ture rise, which transistors just can’t 
tolerate. 

Beyond this, there is a tendency to 
use higher power in modern stereo sys¬ 
tems and the concentration of this higher 
power potential in cabinets certainly no 
larger than before, returns the problem 
toward its original magnitude. Particu¬ 
larly is this the case when the user 
employs continuosuly, or for tone, the 
power which has been provided. Heating 
in the power supply components can 
then aggravate transistor and rectifier 
temperature effects. 

A strong point in favourri of transistor 
amplifiers is their often superior be¬ 
haviour, as far as the ear is concerned, 
under peak overload conditions. Fre¬ 
quently the overload distortion which is 
produced is far less objectionable than 
the type which occurs with valves. 

While reasonable transistorised tuners 
can be made, they generally lack the 
ultimate refinement of the best valve 
types. 

Replacement transistors in particular, 
but other replacement components also, 
are more likely to pose a difficulty with 
transistor equipment than with valve 
equipment. This is due to the current 
lack of standardisation and co-ordina¬ 
tion. Replacements therefore will have 
1 to come, in many cases, direct from the 
equipment manufacturer’s service de¬ 
partment. 

THE LOCAL SCENE 

Well, there it all is. 

More important than the superficial 
conflict of opinion, I feel, is the reaction 
that all the opinions are tentative, based 
on insufficient real data. 

As we maintained, very early in this 
discussion, the acceptance or otherwise 
of transistors in non-urgent applications 
will depend very greatly on costs, which 
should come down. But who can say for 
sure what the order of the reduction will 
be and whether it will put transistors at 
level pegging or better than the involve¬ 
ments of valve techniques? 

Meanwhile, I was a very interested 
listener to a lecture on—and a demon¬ 
stration of—a completely transistorised 
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high fidelity system, arranged by the 
Amalgamated Wireless Valve Company. 
It was presented before the Sydney Divi¬ 
sion of the Institution of Radio Engin¬ 
eers, on November 29, by Messrs. Hooke. 
Wiltshire and Simpson. 

Not the least impressive aspect of the 
presentation was the explanation of 
power drift transistors and the order of 
the break-through which they represent, 
both for the manufacturer who has to 
make them, and the engineer who later 
wants to use them in high quality audio 
equipment. 

Consistency, reliability, price, fre¬ 
quency response and linearity were all 
made to look very good against what 
has previously been offered. 

FEEDBACK PROBLEM 

It was stressed that, to the present, 
the limited frequency response of large 
power transistors has been manifest also 
as a phase displacement between input 
and output, evident below 10 Kc and be¬ 
coming rapidly more apparent above 
that very modest frequency. 

Over and above the normal hazards 
of a feedback loop, this effect in the 
transistors themselves has complicated 
the use of feedback and severely limited 
the degree of benefit which could be ob¬ 
tained therefrom. 

With the new power drift transistors, 
the limiting frequency is multiplied many 
times, allowing full feedback to operate 
over the whole audio spectrum, with cor¬ 
rective measures confined, as in the case 
of valves, to frequencies far beyond the 
audible spectrum. 

In their developmental circuit, mul¬ 
tiple feedback loops involved something 
like 33db of gain reduction—a most im¬ 
pressive figure. 

The amplifier itself sounded fine, 
though many in the audience would 
gladly have conceded the point at far 
less volume than was actually used. 
Whether anyone could have picked the 
difference between it and a high quality 
valve system is another matter. 

The point is that, once a certain order 
of excellence is achieved in the ampli¬ 
fier system, differences thereafter are 
submerged in the characteristics and 
limitations of the ancillary equipment 
and, of course, the particular signal 
source. 

Added to this is the listener’s own 
very limited memory for sound quality. 
Unless there are very obvious differences 
indeed, it is difficult to equate sound 
heard in a public hall to what one lis¬ 
tened to, during the previous evening, in 
a private lounge room. 

Perhaps it would be more realistic to 
say that the presentation emphasised 
what had already been claimed — that 
a completely transistorised system could 
produce lots of audio with an inherent 
distortion level as low as anything we’ve 
been used to and certainly below the 
threshold of signal sources and ancillary 
equipment. 

The big question centred round the 
idea of something less pretentious but 
still good. HoW much would it cost? 

This was a question which the lec¬ 
turers made no real effort to answer. 
To them, the equipment, as demonstrat¬ 
ed, was part of a “struggle towards an 
ideal,” on this occasion involving tran¬ 
sistors. The next step would be to de¬ 
velop something in keeping with current 
hi-fi requirements but less pretentious 
and less costly. 

1963 


/4DCOLP\ 

SOLDERING 

TOOLS 

APPROVED 
MAINS VOLTAGE 
CONSTANT HEAT 
PRECISION TOOLS 
Designed for modern 
Radio/Electronic 
Equipment 



Illustrated: L64 3/16in Bit Model in 
L700 Protective Shield Fitted 
with Accessories. 


Further information from: 

ADCOLA PRODUCTS 

PTY. LTD. 

673 WHITEHORSE ROAD, 
MONT ALBERT, VIC. 88-4351 

Distributors for N.S.W.: 

JACOBY, MITCHELL & CO. PTY. LTD., 
467-475 Kent St’., Sydney. Tel.: 61-8411. 
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Complete KIT for TRANSISTOR S PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM- 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Host and Packing: N.S.W. 20 - 
Interstate 27 6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA 5in x 7In TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


6J6 . 

.. ..12/ 

EK32 . . . . 


1K5G. 

2/6 

7C5. 

.. .. 4/6 

1S5. 

. . .. 9/6 

1C4. 

.. .. 7/6 

6SA7GT . . 

. . 9/6 

1M5G. 

3/ 

6H6GT . . . 

. .. 2/6 

VR65A .. 

2/6 

1T4. 

.... 4/6 

6SH7 . . .. 

.. .. 5/6 

1K7G. 

3/ 

6K7GT .. 

. ..7/9 

7193. 

.. .. 2/ 

3S4. 

.. ..10/ 

1Q5G .. .. 

.. . . 2/6 

6C8G. 

5/ 

6U7G .. .. 

.. .. 5/ 


12A6 .. .. 

.. .. 8/ 

1A7GT . 

9/6 

1P5G . . 

.. .. 2/6 

6SS7. 

8/6 

7C7. 

.. .. 3/6 

12SH7 

8/ 

1D8GT . . . . 

.. .. 9/6 

1C7G .. 

.... 3/ 

6H6. 

2/6 

78. 

.. .. 7/6 

6K7G .. .. 

.. .. 4/6 

6K8G . . . . 

. . .. 6/9 








955 . 

.. .. 2/6 

6SJ7GT .. .. 

.... 9/6 








954 

2/6 

12K8 . . .. 

.. 10/ 


Please 

add postage on 

all 

valves* 






NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ea. Octal 8-pln wafer, 6/6 dozen 5BP1 socket 
Ceramic, 7/6. Amphenol 5-pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. 9-pin with shield, 2/6. All Postage Extra. 


NEW MINIATURE 9-PCV PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, 1/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils, 7/6 ea. Post 1/. I.F. Transformers, 9/6. Poet 1/. 
Short Wave Colls, 16 to 49 metres, 5/6 ea. 



NEW MULTIMETERS—61/- Ex p £g 

METER 0-lmA 1000 OHMS PER VOLT 


i n» 

V • - 

A.C. RANGES 

D.C. RANGES 

CURRENT 

)• 

0—lOv 

0—lOv 

RANGES 


0—50v 

0—50v 

0—IMA 

* 

8—’250? 

0—250r 


• • 

0—500v 

O—500v 

0—100MA 


O—IOOOv 

0—IOOOv 

0—500MA 


SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. 

Post, N.S.W., 7/6; Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

_Post, N.S.W., 7/6; Interstate, 10/. 


As above, 6 or 12 v., at 2 amp., 27/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 

Transformer for above, 37/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 


s M ^ ,A oi l t r v e in re ^T 2 /I * u fsrv. vt - 


-Post 2/. 


DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 200K + switch. 

.5 meg + 50K + switch. 

.1 meg + 5K. 

.5 meg + I0K. £ _ 

.1 meg + 20K. O/O CO. 


PILLO-FONE EXTENSION UNIT 

IT’S A REAL MINIATURE 
WITH ROLA UNIT 

Install it anywhere, in 
the sick room, work¬ 
shop. garage or any 
room in the house. 
Just connect across 
voice coil of the exist¬ 
ing speaker. The 
“PILLO - FONE” IS 
THE MOST CON¬ 
VENIENT LITTLE 
UNIT YET DEVISED. 
3'/2in Diameter by l-V-iin 
deep. POST 
FREE. 



22/6 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

7C / Plus postage: N.S.W., 
_ *?/- _3/6; Int., 5/3._ 

NEW MIDGET POWER TRANS. 

40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. Postage: N.S.W., 2/6; 

on , 41/0 Interstate, 4/6. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Fil. Winding. / Postage: N.S.W., 2/6; 

Interstate, 3/6. 


MICA AND CERAMIC 
CONDENSERS 

_ - Jca < 

12/6 


Standard Mica Condensers, small current types 
per 100. 

Postage 1/6. 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 


EXTENSION SPEAKERS 

New Rola 9 x 6 speaker* In case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 


I.MEG 
500,000 ohms. 
100,000 ohms. 
50,000 ohms. 
5/6 ea. 


WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

2,500 ohms. 

15,000 ohms. 

2.MEG 

25 k 

I.MEG 

2/3 ea. 

100,000 ohms. 

200,000 ohms. 
500,000 ohms. 

500,000 ohms. 

5,000 ohms. 


2/6 ea. 

500 ohms. W.W. 
3/6 ea. 


25,000 ohm screwdriver adjustm 

ent, 1/9. 


TAB. POTS. 
(PRE-SET) 


25 k. 
250 k. 

1 meg. 

2 meg. 
2/ % 


NATIONAL RADIO SUPPLIES 
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SI 

MECIALPI 

IIRCHASE 

OF 1 

FAI 

STORY STOCK 

PORTABLE RECORD PLAYER 

• 4-SPEED BAB. PLAYER WITH 

, CRYSTAL PICK-UP. 

• ffta x Tin SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX¬ 
CELLENT REPRODUCTION FROM 

^■nrW your favourite recordings. 

® ATTRACTIVE TWO-TONE CABI- 

SSL net with plastic trim. 

] DIMENSIONS! 15In s 13ta s 7ta. 

X £1711716 

Post N.S.W. 20/. Int. 30/. 

NEW PER-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HAlf PRICE 

(We cannot advert!to the name) 

5in Per Mag. 27/6\POST AND PACKING 

5in x 7in Per Mag . 27/61 N.S.W. 

6in x 9in Per Mag . 32/6 1 3/6 4/6 

6in x 9in Per Mag. Heavy l E/ - /A 

duty, 15 ohm . 38/ I ^ 7/ * 

8in Per Mag. 32/6 l 

12in Per Mag. 57/6 7/6 10/- 

Speaker Transformers for above 

5T or 7T 10/- 

NEW GARRARD RECORD CHANGERS 

En * Ush Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styli have lust been superseded. We are selling same 
at LESS THAN HALF PRICE. Available in STEREO at £12/15/- 

POST AND PACKING EXTRA, NAW. 15/, OLD., VIC„ TAS., 22/6, WJL, S.A., 30/. 

NEW REVERBERATION UNITS AT HALF PRICE 

Small quantity of Reverberation Units as used in Electronic Organs, Amplifiers and Radiograms. 

£7/15/ (list price £15/10/) Post and packing, 10/ extra. 

2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54in wide. List price 60/ per yard. To clear at 20/ per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 

STANDARD TUNING CONDENSERS 

2 Gang Standard. 7/6 

3 Gang Standard.10/ 

2 Gang Standard with separate S.W. sections.12/6 

2 Gang Standard Miniature with Planetary Redaction Drive.18/6 

Post and Packing on Cond. 3/6 

PHONE PLUGS & JACKS 

SINGLE OR DOUBLE CIRCUIT JACKS 

WITH SHIELDED PLUGS 

8/6 PAIR 

PQSt and Pack. 1/ 

NEW A.W.A. OAK. SYNCH. RONOUS VIBRATORS, 7-pin, 6v. 10/ 1 NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yards. 

Post and Packing 2/. 1 Post N.S.W. 5/j Interstate 7/6. 

SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price *4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 

Resistors or condensers in boxes of 100 mixed values 

20/ Post and packing 2/9. 

Potentiometers, 25/ per do*. Post and packing 2/9. 

NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 

100 mfd + 200 mfd 350v.12 6 

8 mfd 525v. 3 6 

16 mfd 300v .. .... .. 2 3 POSY 

32 mfd 275v. 2 6 JCfL*. 

100 mfd 12v Miniature .2 0 £A1KA 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

NEW HIGH FIDELITY DUAL (ONE 8in SPEAKER 

NEW 4-SPEED STEREO 

PLAYER F.O.R. .. £10/10/ 

NEW IMPORTED 8" DUAL CONE HIGH FIDELITY SPEAKERS (we 
cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
or 8T Plate to Plate, £2/5/0 extra. 

NEW STEREO CHANGER. 

4-SPEED F.O.R.£11/15/- 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts. 

3/9 

11%' 

• 

•^;.V 1 

25 WA 
15 W A 
Po 
N.S, 
25 

1 

. fj 

lTT. £26/17/6 

lTT. £19/17/6 

st Extra on 15 Watt 
,W. 10/ Interstate 15/. 

Watt by Rail or Air. 

loo Heavy for Post. 

IEN 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valve* as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 104 to 604 ohms If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in Rola speaker for above (10 watt).57/6 

Crystal Microphones for amplifier.47/6 

NATIONAL RADIO 

332 PARRAMATTA ROAD, STANMORi 

SUPPLIES 

!, N.S.W. Phone LM7398 
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COMPENSATING SIDEWAYS DRAG 

In all modern pickups, the arm is curved or the head is offset to minimise 
tracking error — a thoroughly commendable objective. A small but 
unfortunate complication of the practice is a resultant force which tends 
to push the stylus inwards towards the label. Many hi-fi enthusiasts 
consider it worthwhile to neutralise this force. 

By Neville Williams 


M OST readers should be reasonably 
familiar with what is involved in 
pickup tracking, but those whose 
memory does need jogging could refer 
to our February, 1962, issue, where 
the subject was discussed at some length. 

Well, then, assuming that your mem¬ 
ory has duly been jogged, if in fact it 
needed to be, we can have a look at 
figure 1, which is intended to illustrate 
what follows. 

Consider first the simplest case of a 
straight, non-offset pickup, pivoted at 
point A. with the stylus at point B and 
with a line joining the two making a 
tangent to the particular groove at B. 

With the record rotating in a clock¬ 
wise direction, as indicated, the frictional 
drag of the groove passing under the 
stylus pulls directly along the line AB. 
The only effect of the drag is to place a 
slight loading on bearing A. 

Correction for tracking error normal¬ 
ly involves using a bent arm or an off¬ 
set head and either lengthening the arm, 
or pivoting it closer to the spindle, so 
that the stylus advances around the 
groove by an appreciable distance, in the 
direction of groove travel. 

The result, with dimensions consider¬ 
ably exaggerated, is illustrated by the 


shape ADE, with A the base pivot and 
E the stylus. Line DE, representing por¬ 
tion of the arm, or a line drawn along 
the offset head, forms a tangent to the 
groove at point E. 

It should be obvious from the sketch 
that frictional drag of the groove under 


Sideways thrust is not produced as is 
sometimes supposed, by tangential 
forces but by the simple drag of the 
record on the stylus in a direction 
not in line with the pivot. 


the stylus point lies in the direction of 
the groove travel at the point of con¬ 
tact, or along the line ED. But the pick¬ 
up is still pivoted at point A and a drag 
in the direction indicated must cause the 
arm to swing to the left, as viewed. 

Unless countered in some way, this 
force must tend to increase the pressure 
of the stylus against the inside groove 
wall and to decrease the pressure against 
the outside wall. This could, conceiv¬ 
ably, cause some imbalance in the pick¬ 
up’s response to undulations in the walls, 
being relatively more significant with the 
stereo system. 

Aso, combined with other disturbing 
factors, it may aggravate the tendency 
for the stylus to jump grooves. 

The effect has been considered as 
minor enough to be ignored by the de¬ 
signers of most pickups, though measures 
to combat it have been suggested for 
users of some of the more specialised 
arms. These measures include: 

(1) Dressing the outgoing leads in such 

a way as to apply slight opposing 
torsion. 

(2) Tilting the turntable as a whole 

so that the head tends to swing 
towards the outside of the disc. 

(3) Using a light thread and weight 

to pull the arm outwards by a 
suitable amount. 

The first method is likely to be rather 
finicky and indeterminate; the second 
will not work with a fully dynamically 
balanced arm; all three suffer the objec¬ 
tion that they apply an intermediate 
order of correction, whereas the thrust 
they are to combat actually varies with 
groove speed. However, it might justi¬ 
fiably be claimed that an “average” cor¬ 
rection is better than no correction at 
all. 

DO-IT-YOURSELF 

It is against this background that we 
pass on to publish a short do-it-your¬ 
self article on the subject, submitted by 
Mr A. J. Barnes, of 11 Wilkinson Lane, 
Telopea, N.S.W. Our contributor says: 

“It is now commonly agreed that the 
inwards dragging force which the rotat¬ 
ing disc exerts upon the pickup can, to a 
distinctly audible degree, unbalance sty¬ 
lus pressure on the walls of the stereo 
groove. 

“This inwards drag can easily be ob¬ 
served by resting the pickup on a blank 
recording disc. If you try this, be care¬ 
ful, because the pickup may swoop from 
the edge of the disc and, in one revolu¬ 
tion, plough grooves in the centre label 
—not too good for the stylus! 

“Manufacturers of some high-grade 
pickup arms now incorporate a simple 
device for neutralising inwards drag and 
there have been developed overseas many 
such devices for attachment to arms not 
initially so equipped. The device des¬ 
cribed and used by the writer has been 
influenced by these overseas devices. 

“The principle is simple, merely a 
weight and thread to exert an outwards 


These diagrams illustrate how our contributor arranged the thread and 
counterweight. Where it is more convenient, the thread may be arranged to 
pull in the opposite direction on the counterweight or, as in the SME arm, 
on an extension from the bearing cage. 
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pull on the pickup arm but care is re¬ 
quired in its application. The critical 
factors are amount of weight, attachment 
position of thread to arm, the angle form¬ 
ed by arm and thread at start and finish 
of groove, and the friction of the thread 
through its supporting bracket. 

“The device described here has been 
installed and tested for the popular 
‘Decca” stereo pickup and can be in¬ 
stalled as shown with confidence. The 
same idea can be applied to other arms 
but a blank disc will be required for 
checking the effect. With a blank disc 
revolving on a level turntable one should 
be able to rest the pickup on any part of 
the disc without the arm swinging one 
way or the other. 

‘The writer’s weight is exactly three 
grammes and was formed by holding a 
piece of five-sixteenths inch brass rod in 
a drilling machine and forming the small 
eye at the top with a file held against the 
rotating brass rod. Those people handy 
with a lathe can scarcely do a better job! 

“Two tiny flats are filed to provide a 
centring point for a one-sixteenth inch 
hole which forms the eye. Drill the eye 
before you cut off the surplus rod which 
acts as a stock to hold, whilst you drill 
the hole. Now the weight may be cut 
off to a length of five-sixteenth inch, ex¬ 
clusive of eye. 

SUPPORT BRACKET 

“The bracket for the supporting weight 
and thread was made from a small agate 
ring, as used for the tips of fishing rods 
and a small piece of one-eighth inch 
brass rod. The lone ends of the metal 
clip were cut off short and were soldered 
to the brass rod, whose bottom end is 
threaded to screw into wood or metal of 
the pickup supporting baseboard. 

“The choice of thread is important. 
Fine silk thread will do, but the writer 
uses .nylon thread as supplied by chain- 
stores for connecting necklace beads in 
series! Single-strand nylon fishing line 
is definitely no good; it is not nearly 
limp or soft enough to bend properly 
and slide over the agate ring. 

“Positioning of thread and bracket is 
important. For the ‘Decca’ pickup every 
thing will be OK if the following points 
are noted: — 

(1) Weight, three grammes; 

(2) Thread attached to arm at a point 
1-1/8 inches from swivel bracket; 

(3) Angle formed by thread and arm 
approx. 80 degrees at start' of 
disc: 

(4) Thread horizontal from centre of 
arm; 

(5) Turntable level. 

“Finally, swing the pickup over the 

turntable and adjust the length of thread. 
A tiny touch of cement will prevent the 
thread from moving away from its proper 
position on the arm. 

“This is no wishful thinking job — 
when properly done one can really hear 
the improvement!” 

I EDITOR’S NOTE: Some may be pre- 
j pared to debate our correspondent’s 
claim that you “can really hear the im¬ 
provement.” A great deal would depend 
on the individual's acuity of judgment, 
the quality of the equipment in other 
directions, the record(s) involved and the 
sensitivity of the pickup to the order of 
side thrust envisaged. Sufficient to say 
that many critical high fidelity fans con¬ 
sider such compensation worthwhile. 

There has also been a good deal of 
argument about the validity of the test 
suggested by our correspondent, using a 
plain, unmodulated recording disc. The 
argument centres around the degree of 


Brahms' Requiem- 

Brahms A German Requiem. Elisa¬ 
beth Schwartzkopf and Dietrich Fischer- 
Dieskau with the Philharmonia Orches¬ 
tra and Chorus conducted by Otto 
Klemperer. Columbia Stereo SAX 2 430 
and 2 431. Recorded on three sides only. 
One side is blank. 

In a work of this length which must 
overcome not only the many problems 
set by difficulties of performance but, 
additionally, those incurred in recording 
a choral piece of such magnitude, there 
are bound to be some minor shortcom¬ 
ings since, after all, the disc was made 
by human beings. But its many virtues 
will, to the fair-minded listener, con¬ 
siderably outbalance the imperfections. 

Jn the first place the engineering is 
outstanding, even in terms of such re¬ 
cent achievements as “Tristan” and 
‘Salome.” The pianissimos really whisper, 
there is an appreciable difference be¬ 
tween those passages in the score marked 
“mp,” “mf,” and “f,” and the climaxes 
pour generously through the speakers 
in overwhelming crescendos. 

The differing perspectives used in re¬ 
cording the two main vocal parts have 
been handled to give point to what is 
implied in the composer’s score but far 
too often ignored when the work is per¬ 
formed in a concert hall. This Requiem 
is an affirmation of life rather than a 
gloomy reflection on death, the baritone’s 
forceful prophecies always tempered by 
the ineffable sweetness of the soprano’s 
comforting phrases. 

Klemperer’s admirers, who have be¬ 
come used to tolerating slow tempos 
which might drag when played by other 
conductors, will be surprised at the 
manner in which he presses the music 
along. His reading imparts an irresist- 
able drive to Brahms’ majestic utter¬ 
ances. And those accustomed even to the 


drag such a disc imposes on the stylus, 
relative to what it experiences when 
pinched in a triangular, modulated 
groove of different material. 

Perhaps the most eloquent comment 
I can make is that I personally use a 
corrective weight on my pickup on the 
basis that it is a step towards the ideal, 
whether or not its effect is frequently or 
immediately obvious. Secondly, I set up 
the weight, originally, using a vinyl re¬ 
cording blank, because no better proce¬ 
dure was immediately available. 

Of one thing I am very glad. Attention 
to dynamic balance as a prime considera¬ 
tion (September, 1962). together with the 
use of compensation for sideways drag 
(along the foregoing lines) has rendered 
the pickup much less sensitive than here¬ 
tofore to external shock. 

Whereas, once, a slight bump on the 
cabinet or a too-heavy footfall would 
cause the pickup arm to jump grooves, 
now, if it jumps at all, it almost invar¬ 
iably drops back into the same groove, 
with hardly more than a dull boomp to 
indicate that adhesion has momentarilv 
been lost. 


Impressive release'' 

best of modern recorded sound will be 
surprised at the consistency of perfec¬ 
tion in the balance between solo singers, 
chorus and orchestra, and that within the 
orchestra and choir themselves. 

The bass is splendidly rich and full, 
the treble always audible but never shrill 
or thin, and an organ has been intor- 
duced in a manner which completely in¬ 
tegrates it into the general pattern. Of 
all the big choral works I have heard 
recorded in recent years, this is, from 
the point of view of the engineering, 
the best. 

Brahms-lovers may find an occasional 
point on which they are not entirely in 
agreement with the performers — an in¬ 
evitable occurrence in a work of this stat¬ 
ure. And those who remember Fischer- 
Dieskau’s previous performance about 
five years ago for H.M.V. will find much 
to interest them in comparing it to what 
he offers here. The two interpretations 
differ widely. 

Similarly, widely-differing interpreta¬ 
tions are to be found when comparing 
Klemperer's performance here with 
Kempe’s, who conducts Fischer-Dieskau’s 
earlier version. Kempe lacks Klemper¬ 
er’s drive but offers instead a slightly 
more relaxed reading. The sound on the 
present new recording is, of course, in¬ 
comparably better than on the earlier 
one. 

In the soprano role, Schwartzkopf has 
never sung more deliciously. The con¬ 
sistent purity of her tone and immacu¬ 
late shaping of long phrases were, to this 
listener, a constant joy to hear. Alto¬ 
gether one of the most impressive releases 
of 1962. (J. Russell). 

★ ★ ★ 

Great Love Duets 

Great love Duets: Pagliacci (Leoncaval¬ 
lo) — Robert Merrill, Licia Alba- 
nese; La Boheine (Puccini) — John 
McCormack, Lucrezia Bori; Aida 
(Verdi) — Jussi Bjoerling, Zinka 
Milanov; Faust (Gounod) — Geral¬ 
dine Farrar, Enrico Caruso; Don 
Giovanni (Mozart — Ezio Pinza, 
Elisabeth Rethberg; Manon Lescaut 
(Puccini) — Licia Albanese, Jussi 
Bjoerling; Rigoletto (Verdi) — Ema 
Berger, Jan Peerce; Madam Butter¬ 
fly (Puccini) — Enrico Caruso, Ger¬ 
aldine Farrar. RCA Mono L16347. 

You must be prepared to tolerate a 
wide variety of recorded sound in this 
disc since the “Butterfly” and “Faust” 
items were made as far back as 1908 
and 1910 respectively. 

Yet the first feature to strike the lis¬ 
tener is how well some of the old 78s 
sound on LP. 

And most of the singing is superlat¬ 
ively good, especially compared to what 
is offering in Italian opera these days. 

1 think the most useful way to review 
the various items will be in the order 
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TOP QUALITY/ 


From the world-famous laboratories of 
E.M.I. comes the new E.M.I. EPU100 pick¬ 
up. Hailed as a significant breakthrough 
by professional users and music lovers 
everywhere, the EPU100 features a built 
in lifting device and is pre-balanced at the 
factory. It comes complete with wiring 
to facilitate installation. The price? Just 
30 gns. 


TECHNICAL SPECIFICATIONS 

STYLUS MASS 

Approx, lmg. 

COMPLIANCE 


VERTICAL 

3.5 x 10' 6 cent per dyne. I 

COMPLIANCE 


LATERAL 

7 x 10‘ 6 cent per dyne. ■ 

TRACKING WEIGHT 

2.5 grams. 

RESPONSE 

30 cycles - 20 KC. 

OUTPUT 

1.5 MV/CM,/see. 




30 gns. 




THE THORENS MODEL TD121 TURNTABLE 

I he now Swiss-made Thorens TD 121 transcription turntable incorpor¬ 
ates all the essential elements of the world famous TI) 124 and its 
basic performance is of the same very high quality. The TD 121 is 
supplied for 33 1/3 operation but incorporates a stepped pulley to 
allow easy adjustment to any of the speeds. Ask about the new Thorens 
HID 12S tone-arm. Exhaustive experiments have made it the choice of 
professional users and music lovers alike. 

W25 PRICE £93 

OUSTANDING FEATURES: 

• Instantaneous selection of programme sources by means of single 
switch. 

• Volume and tonal quality of left and' right speakers are con¬ 
trolled simultaneously by ganged control to operate in the same 
way as monaural amplifier. 

• Two separate and independent AM tuners are provided for the 
reception of AM-AM stereophonic broadcasts. 

• The unit can also be used as a 20-watt monaural amplifier 
using a single speaker system. 


Frequency Rang& 

Tone Control 

Loudness Control 

Residual Hum 
Special 
Circuitry 
Dimensions: 
Weight: 


BC . . 535 — 1.605 KC x 2 
SW . . 3.7 — 11 MC 
50 c/s plus 12 db — 17 db. 10 Kc 
plus 17 db — 14 db. 

50 c s plus 12 db; 10 kc 

plus 11 db at 30 db of volume control. 

50 mV 

Hetro Filter (more than 40 db attenuation at 
10 kc). 

17 1 ain L x 5-1 3in H x 12in D. 

24.fibs 


Arrow Electronics have all types and all 
models in amplifiers, turntables and pick-up 
arms. Call and see the full range on display 
at the conveniently situated showroom. If 
you have any sound problems, bring them 

For further information, contact 



along, too, we are always happy to advise 
you and in our comprehensive stocks, you can 
be sure we will find the answer to your sound 
problems. 


TELEPHONE 
BX 6731 


arrow mmoms 


PTY. LTD 


422-4 KENT ST., 
SYDNEY 


A member of the AE group 
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they appear on the record, and not 
chronologically. 

Pagliacci. (Recorded January, 1950.) 
Merrill’s voice has the slightest of rough 
edges on it. Albanese is a warmly femi¬ 
nine, but strong-minded Nedda, and her 
voice pulses slightly under pressure in 
the top register. An un-named orchestra 
and conductor accompany well; the bal- 
lance is good, and so, too, is the sound. 
Tonio's interruption has been cut out 
and a not-too-neat join made where it 
occurs. 

La Boheme. (Recorded April, 1914.) 
The sound is a good deal better than 
you will find on the two earliest 78s, 
“Madam Butterfly” and “Faust.” The 
balance between voices and accompani¬ 
ment is under more just control and the 
true beauty of the voices is not impaired. 
The little surface noise can, in the cir¬ 
cumstances, easily be ignored. This is an 
exquisitely sung duet, which, however, 
ends with surprising abruptness. 

Aida. (Recorded July, 1955.) The 
least successful of all the items despite 
the period of its engineering, Milanov 
wobbles irritatingly on her top notes, 
though her lower register has some im- 
. pressive dark-coloured tones. Bjoerling 
lacked the true stature of a first-rate 
Radames. He seldom sang the role in an 
opera house. And the sound, consider¬ 
ing the late date of recording, is not good 

Faust. (Recorded January, 1910). The 
sound in this is, not unexpectedly, pri¬ 
mitive, though the silken quality of Car¬ 
uso’s tenor can be made out. The orch¬ 
estral part is, of course, negligible. 

Don Giovanni. (Recorded May, 1939.) 
Here is that incomparable bass Pinza 
at the very top of his form. His partner 
is a tiny bit throaty in her lower regis¬ 
ter but beautifully full, steady and 
smooth in the top. There is practically 
no surface noise and the sound gener¬ 
ally is amazingly good, especially the 
balance betlween the RCA Victor ■Orch¬ 
estra and the singers. Better, in fact, 
than in:— 

Manon Lescaut. (Recorded July, 1954.) 
Albanese’s voice is not always quite at 
its best here, though her singing is al¬ 
ways wonderfully expressive. Bjoerling 
is no less than- superb. Another very ab¬ 
rupt ending. 

Rigoletto. (Recorded March, 1950.) 
After the sophistication of the women 
you have heard so far, Berger sounds 
very young and artless, as, of course, 
Gilda should. Peerce was in much better 
voice when he made this disc than when 
i he toured Australia a few years ago. 
Here he offers a true bel canto. 

Madam Butterfly. (Recorded March, 
1908.) The sound suffers very badly in 
this item, nor is Caruso in his top form. 
The voices seem to come through a 
thick fog, the orchestra has a hurdy- 
gurdy sound, and there is much grating 
surface noise. The balance is all over 
the place. This is a number for anti¬ 
quarians rather than music-lovers. Be¬ 
cause of the personnel employed it has 
a strong historical interest. 

Despite its few imperfections the disc 
is very well worth while having, and 
after a while your ear might learn to 
tolerate better some of the engineering 
shortcomings. (J. Russell.) 

★ ★ ★ 

BARTOK: VIO L.1 N CONCERTO 

Yehudi Menuhin (violin). The Phil- 
harmonia Orchestra conducted by 
Wilhelm Furtwangler. The Record 
Society, Mono. 6078. 

Although this century has produced 
many good violin concertos which have 
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well deserved their place in the concert 
hall, there are two compositions of this 
genre which tower head and shoulders 
above the others—the Berg and the Bar- 
tok. Without doubt, the Bartok Con¬ 
certo will become much more popular 
than the Berg, not because it is a 
superior piece of music but because it 
is more extrovert. 

Menuhin first recorded this work on 
standards with Antal Dorati conducting 
the Dallas Symphony Orchestra (if my 
memory serves me correctly). 

This performance was positively 
breathtaking, with an incredibly volatile 
orchestral support. Max Rostal brought 
out his version on an early Decca L.P. 
and, although it enjoyed a good reputa¬ 
tion, I have never regarded it as any¬ 
thing more than a travesty of the work. 
For a second time Menuhin recorded the 
concerto—this time on H.M.V.—and 
this is the version which has now been 
reissued on the Record Society division 
of World Record Club. 

About this performance I am tempted 
to say that I doubt if it will ever be 
recorded better. At least, I can’t imagine 
how! When I first heard it, I missed 
some of the violence of the orchestra 
that was to be found in the original per¬ 
formance with Dorati. However, on 
further listening, I began to see that 
Furtwangler had a much more pertinent 
conception of the work. Menuhin him¬ 
self had made some slight alterations in 
his approach during the intervening years 
and these, I believe, are preferable. 

The work is amazingly difficult to per¬ 
form, not only for the soloist but for 
the orchestra as well. It is in three move¬ 
ments and covers a very wide range of 
mood. The opening, itself, is one of 
those memorable openings (such as the 
4th Beethoven Piano Concerto) with its 
feeling of timelessness and its poised 
sense of purpose. 

The recording is good, and I would 
recommend anyone who is interested in 
the modern repertoire to purchase this 
disc. (R. Meale.) 

★ ★ ★ 

BRAHMS: Clarinet Quintet in B Minor. 
David Oppenheim (clarinet); The 
Budapest String Quartet. Coronet, 
Mono, K.L.C. 2771. 

In many ways, Brahms’ Clarinet Quin¬ 
tet is one of his most successful works. 
By that I don’t mean one of his most 
moving or penetrating works, but that in 
this composition he more happily 
achieved the solution to his problem — 
the problem of containing the Romantic 
spirit in classical control. Throughout 
Brahms’ career we can see the problems 
of emotion versus form—at times, we 
see the Romantic spirit taking hold and 
destroying the perfect architecture he de¬ 
sired (the ambling, but beautiful, slow 
movement of the 1st Piano Concerto)— 
at other times we see the love of form 
stifling the expression. And it is in this 
quintet I feel one of the most satisfac¬ 
tory amalgams was achieved, where form 
and content lie together like lion and 
lamb. 

David Oppenheim gives a very experi¬ 
enced reading of the quintet. Needless 
to say, so do the Budapest Quartet. As 
for the tonal balance, it is excellent. To 
begin with, the work is written with con¬ 
siderable knowledge of the colour range 
of the clarinet so that the writing itself 
allows perfect blending or individual 
penetration whenever it is desired. Sec¬ 
ondly, with such a fine group of musi¬ 
cians, all these possibilities are realised 
and exploited to the full. 
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The sound is well recorded, and the 
only criticism could be that a few times 
Oppenheim’s tone is very slightly woody. 
Whether this is due to the player or the 
recording, 1 don’t know. (R. Meale.) 

★ ★ ★ 

BEETHOVEN: SONATAS FOR VIOLIN 
AND PIANO—No. 9 (“KREUT- 
ZER”) and No. 1. Zino Francescatti 
(violin) and Robert Casadesus 
(piano). Coronet, Stereo, K.L.C.S. 
2758. 

A couple of months ago I reviewed 
the “Kreutzer” played by Heifetz with 
Brooks Smith at the piano. My opinion 
of their performance was extremely high, 
and still stands as such, despite the ap¬ 
pearance of this new and very fine per¬ 
formance. Since one cannot fault Fran¬ 
cescatti and Casadesus (they are com¬ 
pletely accomplished musicians), the basis 
of any comparison must lie in interpre¬ 
tation. 

Francescatti and Casadesus present a 
well rounded conception of the sonata. 
It is full of dynamism in its light and 
shade, but to me, this light and shade 
belongs to “pastel” whereas with Heifetz 
it has the intensity of “oil.” This is 
quite noticeable in the first movement 
and again in the Finale where Heifetz 
sustains considerable tension, bite and 
excitement. Francescatti tends to be 
more amiable. In the Andante con 
Variazioni, Francescatti plays most lyric¬ 
ally—even too lyrically. Heifetz’ is also 
lyrical, but he edge's his performance 
with a little more classical poise. 

As for a comparison of the works that 
are coupled to these different versions, 
Francescatti wins hands down. He gives 
a really fine reading of the first of the 
Piano and Violin Sonatas. 

In a nutshell, both versions are worthy. 
I prefer Heifetz’ for its authority and 
virility, and think it is more Beethovian 
in style. But the Francescatti version is 
also good and more warmly recorded 
than the R.C.A. (R. Meale.) 

★ ★ ★ 

BACH: Cantata No. 11 Ascension Ora¬ 
torio “Lobet Gott in seinem 
Reichen.” Cantata No. 140 “Wachet 
Auf” (Sleepers Awake). Elisabeth 
Gruvnmer (soprano); Marga Hoff- 
gen (contralto); Hans-Joachim 
Rotzsch (tenor); Theo Adam (bass); 
Choir of St, Thomas’ Church and 
the Gewandhaus Orchestra, Leip¬ 
zig; Conductor and Chorus Master, 
Kurt Thomas; Hannes Kastner, 
Organ. The Record Society, Mono 
6077. 

The world of Bach is enormous. The 
more one hears of it the more one is 
amazed by its variety and inevitable 
perfection. How amazing it is when 
we compare the writing of a Branden¬ 
burg Concerto (full of baroque fashion 
that is so suited to the court) and the 
St. Matthew Passion which is such a 
perfect understanding of man’s relation 
to God. And how interesting to compare 
an almost abstracted Prelude and Fugue 
to the Italian Concerto. In all his 
works the same technical abilities are 
present, yet the content is so varied. 

However, the strong sense of occa¬ 
sion (particularly in the church music) 
is something that can still be seen grow¬ 
ing throughout his creative life. The 
two cantatas on this record give quite 
a pointed illustration of this. The As¬ 
cension Oratorio, even bearing in mind 
the difference of subject matter, doesn’t 
show quite the same sense of place (the 
church) as the more introspective 
“Sleepers Awake.” The Ascension Ora- 
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torio tends more to be a setting—even 
a theatrical setting—of the text, while 
“Sleepers Awake 5 ’ becomes a perfect 
expression of the content of its text. 

This performance is very impressive 
in its sense of style, its technical excel¬ 
lence, and its feeling of devotion. The 
soloists sing with good colour and ex¬ 
pression. 

★ ★ ★ 

The Virtuoso Recorder. TELEMANN: 
Canonic Sonata in D Minor. De 
FESCH: Sonata in G. Major. 
LOEILLET: Sonata in F Major. 
TELEMANN: Sonata in E Minor. 
VERACINI: Sonata in G Major. 
Frans Bruggen (Recorder). Janny 
van Wering (Harpsichord). Festival 
Mono FC 30,886. 

With the rising interest in baroque 
music, a considerable amount has been 
recorded. However, very little has been 
available of the solo recorder. 

On this disc. Festival have given us a 
superb sample of its capabilities when 
played by an expert. Unfortunately, the 
cover notes fail to tell us anything about 
this virtuoso performer, Frans Brug¬ 
gen. The three main items are the two 
Telemann Sonatas and the Loeillet. In 
the Telemann Canonic Sonata in D 
Minor, Bruggen has superimposed the 
second recorded part himself, with a 
most successful result. Although this 
work has no harpsichord accompani¬ 
ment, as have the others, it is full of 
life and colour. One never feels the 
need of any more than the two voices. 
The Loeillet Sonata in F gives a fine 
demonstration of the agility of the in¬ 
strument and is, at the same moment, 
very good music. 

The other two composers represented 
are not so well known. Willem de Tesch, 
while Dutch by birth, did most of his 
writing in England, where he became 
well known for his English songs. Fran¬ 
cesco Veracini, an Italian, was one of 
the leading violin virtuosi of his 
day. Furthermore, he was one of 
the most interesting composers for his 
individual style which heralded the end 
of the entire baroque era. 

The harpsichord accompaniments are 
tastefully done by Janny van Wering. 
★ ★ * 

MOZART: MASS No. 14 IN C 
MAJOR, K317-—-“CORONATION 
MASS.* HAYDN: SALVE RE¬ 
GINA No. 3 IN G MINOR. 
April Cantelo (soprano); Marjorie 
Thomas (alto); John Cameron 
(baritone); Thomas Hemsley (tenor); 
David Galliver (tenor); London 
Mozart Players and Chorus con¬ 
ducted by Harry Blech. The Record 
Society, Mono 6075. 

The criticism that is lodged against 
Mozart and Haydn’s church music is, 
in many ways, unfair. Obviously, if one 
really listens to the music, the genuine 
religious spirit is evident. The so-called 
faults in this music lie entirely with the 
different mentality of the nineteenth 
century Romantic purists who saw Pale¬ 
strina and Co. as being devoid of the 
secular element. Unfortunately, this atti¬ 
tude only reveals the lack of knowledge 
of these purists. If they had known the 
secular music of Lasso, Gabrieli, etc, 
they would have had to reject these para¬ 
gons also, as being too worldly! 

So, although time and custom have 
now decided that Mozart and Haydn 
are unsuitable for church performance, 
there is still no reason for the listener 
to approach this music in the same 
light. As in the works on this disc, the 
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only true perspective can be found by 
treating it as genuine church music. 

Both performances are extremely fine. 
They are a credit to all concerned. The 
recording is also good. 

Jr Jr Jr 

PROKOFIEV: Love for Three 

Oranges Suite. CHOPIN: Les 
Sylphides. Boston Pops Orchestra, 
conducted by Fiedler. Mono RCA 
L16351. 

The Love for Three Oranges is a 
most entertaining opera and is extremely 
amusing even without the stage action. 
It’s such a pity that the work is not well 
known in its complete version. However, 
the Suite does pick the eyes out of the 
work, and, with a little skilful reworking 
has been made into a most enjoyable 
concert piece that retains all the sly (and 
not so sly) humour of the original. In 
addition it is a fine example of the 
diabolical atmosphere that Prokofiev was 
such a master of conveying. 

Unfortunately, this performance 
doesn’t equal the material itself. There 
are too many faults of orchestral 
balance. At times the string section is 
barely present when it should be pro¬ 
viding a strong textural background. As 
well, the tempos are not well chosen. 

As for Les Sylphides, it is a ridiculous 
coupling to begin with and will doubt¬ 
less infuriate anyone who wanted the 
disc for the sake of the Prokofiev. By 
the same token, the Prokofiev will in¬ 
furiate the Sylphides lovers. On top of 
this, the new orchestration of Sylphides 
on this disc has no virtues, and a few 
vices. It is too lush. 

Jr Jr Jr 

CARNIVAL IN VIENNA! The Phila¬ 
delphia Orchestra conducted by 
Eugene Ormandy. Stereo. Columbia 
KLCS 2811. 

This record has been subtitled “A 
Stereo Sound Spectacular.” It is! 

Into the bargain, the music is beauti¬ 
fully played. Ormandy has often showed 
his versatility in the way he can handle 
the lighter classics, and this performance 
is no exception. 


Although the stereo aspect has been 
well accented, it has been done in good 
taste. 

The selection of pieces is good, all 
coming from the pens of the Strausses. 
Items contained are Fire-Bell Polka (en¬ 
livened by the presence of a bell struck 
by a metal mallet — a delightful sound); 
Tritsch-Tratsch Polka; Roses from the 
South; Hunting Polka (complete with 
rifle shots); New Pizzicato Polka; 
Thunder and Lightning Polka; 
Explosions Polka; Wine, Women and 
Song; Annep Polka; Thousand and One 
Nights; and the Young-in-Heart Polka. 

Truly, a delightful disc! 

Jr Jr Jr 

GREAT TENORS SING NEAPOLI¬ 
TAN SONGS. RCA, Mono. 
LI6349. 

This is a very pleasing collection of 
Neapolitan songs, varied in style, and 
varied in manner of performance. 

Many of the tracks have, of course, 
been taken from early standards. But, 
as usual with RCA, the quality has been 
satisfactorily enhanced. For me, the 
most attractive song is “Abballati” — 
the one real folk song on the disc — 
while the most attractive performance 
is given by Cesare Valletti whom I find 
f o be a most tasteful singer. 

Mario Lanza makes his inevitable 
appearance providing Cardillo’s “Core 
’ngrato” and Denza’s “Funiculi 
Funicula.” There is no doubt about it, 
Lanza had a very good voice, but I 
don’t care for his musicianship any more 
than I care for the rather Hollywood 
musical arrangement of “Funiculi 
Funicula.” 

Despite this, the disc is most enjoy¬ 
able. The performances are — O Sole 
Mio and Guardann’ a Luna by Caruso; 
Musica Proibita by Gigli; Torna a Sur- 
riento by Martinelli; Mattinata by Jan 
Peerce; Abballati by Di Stefaro; Ideale 
by Bjoerling; Napule Ca Non More by 
Schipa; Vaghissima Sembianza by 
Valletti; Senza Nisciuno by Tagliavini; 
and the two Lanza efforts I’ve already 
mentioned. 
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^ Jamieson Rowe 

Keith Jeffcoat 


Seuattmtal 

The Vibrant Tones of RITA FAYE’S 
AUTOHARP. Christ Memorial 
Church Choir, San Fernando Val¬ 
ley. Conducted by June Nelson. 
Mono, Capitol T 1606. 

According to the cover notes, the first 
encounter of attractive 16-year-old Rita 
Faye and the autoharp was a case of 
“love at first sight.” Within a few 
months she was not only using the in¬ 
strument to produce the normal strum¬ 
ming accompaniment but had mastered, 
as well, the technique of playing the 
melody. 

Equally fortuitous was her encounter 
with the choir under June Nelson, which 
combines with her to produce this first 
album for Capitol, under the direction 
of Ferlin Husky. 

The music which they present is 
simple, in a way, yet a friendly, rather 
subtle blend of an old world accompani¬ 
ment and modern Gospel choral singing. 
I liked it. 

“Are Ye Able,” “Whispering Hope,” 


“Beyond The Sunset,” “Showers Of 
Blessings,” “In The Garden,” “Are You 
Washed In The Blood,” “It Is No Sec¬ 
ret,” “Beautiful Isle Of Somewhere,” 
“There’ll Be Peace In The Valley For 
Me,” “Where No One Stands Alone,” 
“The Three Bells,” “Love Lifted Me.” 

Technically, the quality is well up to 
standard. (W.N.W.) 

★ ★ ★ 

SONGS OF FAITH AND HOPE. The 
Scottish Festivals of Male Voice 
Praise. Conducted by Jas. McRob- 
erts. Mono, Parlophone PMC 1143. 

The Scottish Festivals of Male Voice 
Praise is an organisation well known 
for excellent all-male, unaccompanied 
singing—and this record is certainly in 
line with its reputation. 

A word of advice, however: Keep the 
volume well up or you’ll miss the full¬ 
ness of the sound and the subtleties of 
the harmony. 

The titles: “Praise Ye The Lord,” 
“Sweet Hour Of Prayer,” “Fly Abroad 
Thou Mighty Gospel,” “Glorious Things 
Of Thee Are Spoken,” “Behold The 


Mountain Of The Lord,” “Behold I 
Show You A Mystery,” “In The Sweet 
By And By,” “O Joy Of The Justified,” 
“Jesus Paid It All,” “Seek Ye The Lord 
Today,” “I Want My Life To Tell For 
Jesus,” “Hear Ye The Promise,” “Like 
Men That Wait.” 

Technically the recording is clean, 
free from noise and with excellent 
presence. In short, one to recommend 
for those with an ear for devotional 
choral music. (W.N.W.) 

★ ★ ★ 

OVER YONDER. By the Stamps-Bax- 
ter Quartet. Mono. Word (Gospel 
Film Ministry) W-3090-LP. 

Under the guidance of J. R. (“Pap”) 
and “Ma” Baxter, the Stamps-Baxter 
Music and Printing Co, of Dallas, Texas 
is an important source for Gospel 
literature in the southern states. Associ¬ 
ated with them is this excellent male 
quartet—light tenor, tenor, baritone, bass 
and pianist. 

The numbers are bright, modern, 
probably unfamiliar but, in themselves, 
easy listening: “Everything Will Be Just 
Right,” “I’ve Never Been Sorry,” “Jordan 
Is Calling,” “I’ve Been A’Waitin’,” 
“Down Old Log Cabin Lane,” “Headin’ 
For Gloryland,” “His Blood Has Signed 
My Name,” “I Feel Like Shouting,” “The 
Golden Jubilee,” “Winging My Way 
Back Home,” “He Had To Go To Cal¬ 
vary,” “Sunset,” “Travel On,” “Every¬ 
thing Has Been Made Right.” 

Technically the disc is disappointing 
however, with more than its share of 
surface noise and tracing distortion. If 
you don’t mind using treble cut, you’ll 
probably enjoy the contents but it’s not 
for the quality enthusiast. (W.N.W.) 

★ ★ ★ 

4000 VOICES. THE BILLY GRAHAM 
CRUSADE CHOIR SINGS FOR 
YOU. Produced Darol Rice; Super¬ 
vised Brad McCuen. Stereo, RCA 
SL101395. 

Under Cliff Barrows, musical director 
of the Billy Graham team, the Phila¬ 
delphia Choir presents eleven well 
known Gospel songs in the now familiar 
Crusade style. Associated with the choir 
is pianist Tedd Smith, organist Don 
Hustad and, of course, soloist George 
Beverly Shea. 

But, though it follows the familiar 
pattern, this is probably the best to date 
of such Crusade music. The choir is 
well trained and responsive, the piano/ 
organ accompaniment well balanced, the 
acoustics excellent, while the presenta¬ 
tion gains immeasurably from stereo 
recording. There is simply no sign of 
the aural confusion which is so often 
present in massed vocal recordings. 

The titles: “Spirit Of God, Descend 
Upon My Heart,” “Jesus Is Coming 
Again,” “How Great Thou Art,” “Bur¬ 
dens Are Lifted At Calvary,” “The 
Lord’s Prayer,” “Blessed Assurance,” “I 
Will Sing The Wondrous Story,” 
“Beautiful Saviour,” “Come Thou 
Almighty King,” “Ivory Palaces” and 
“Turn Your Eyes Upon Jesus.” 

As Gospel music — recommended. 
(W.N.W.) 

★ ★ ★ 

THE TONY FONTANE STORY. Songs 
From The Film, Tony Fontane. 
Chorus and Orchestra conducted by 
Lyle Murphy. Mono, RCA L10I383. 

Without having seen the religious film 
“The Tony Fontane Story,” I am not 
able to use it as a background to assess 
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possible audience reaction to this disc, 
carrying the featured vocal numbers. 

As it is, however, and despite the re¬ 
marks of Dr Billy Graham quoted on the 
cover, I can't get at all enthusiastic 
about the Tony Fontane presentation. 

Tony Fontane has a voice which might 
best be described as “operatic tenor,” 
replete with the traditional vocal tricks 
and somewhat reminiscent of Mario 
Lanza in his more subdued moments. 


While I have reservations, anyway, 
about this kind of approach to Gospel 
singing, the predominant weakness of the 
disc is the lamentably slow tempo of 
everything. This might be all right for 


F 


isolated numbers, or even when there is 
something on a screen to watch but, as a 
procession of straight audio tracks, it be¬ 
comes plain wearisome, focussing atten¬ 
tion on other weaknesses of the 
presentation. 

The track titles: ‘‘Leave It There,” 
‘‘Why Should He Love Me So,” “Peace 
Like A River,” “No One Ever Cared 
For Me Like Jesus,” “The Last Mile Of 
The Way,” “The Lord’s Prayer,” “Some¬ 
where Just Over The Rainbow,” 
“Mother’s Prayers Have Followed Me,” 
“My Jesus I Love Thee,” “Old Time 
Religion,” “Lead Me To Calvary,” “Pre¬ 
pare Ye The Way Of The Lord.” 

The quality? Routine. (W.N.W.). 



BALALAIKA—MUSIC AND SONGS 
OF WHITE RUSSIA. Pierre and 
Vladimir Svletlanoff with the Sania 
Poustylnikoff Orchestra. Titles: 
“Gypsy,’ “Volga River,” “Lily 
Time,” “At the Sound of the Little 
Bells,” “Two Guitars,” “The Alex¬ 
andrian Huzzars,” “Dark Eyes,” 
“I'm Bored,” “Only Once,” “Varia¬ 
tions On Cossack's Song” and “Little 
Town.” Mercury Stereo 12inch, 
SR 1-604. 

For those who like the rousing songs 
and dances of Czarist Russia, this record 
will be a “must.” Pierre and Vladimir 
Svletlanoff have fine baritone „ voices, 
singing with gusto yet with an ease 
which reveals their thorough knowledge 
of the material presented. And the 
accompaniment! 

In the hands of an expert, there is no 
doubt that the balalaika is capable of 
truly marvellous things. And, after hear¬ 
ing this disc, I don't think anyone would 
care to deny that Sania Poustylnikoff is 
such an expert. The virtuosity in places 
seems almost distracting. How can the 
man move his fingers at such a rate, let 
alone achieve such accuracy? One must 
simply listen to it to believe it. 

The orchestra plays faultlessly, giving 
singers and balalaika splendid support. 
Easily discerned are the flaying hammers 
of the cembalon fkeyboardless piano), 
(he lilt of the accordion and the strong 
rhythm of the string basses. 

Most of the songs are familiar and 
well-liked. Particularly imaginative treat¬ 
ment is given to “Volga River,” “Two 
Guitars” and “Gypsy,” and I am assured 
by the teenage members of the family 
that “Lily Time” sounds considerably 
better than the adaptation of it currently 
on the “top forty.” 

The recording is good, with low dis¬ 
tortion and average stereo effect. (J. 

Rowe.) 

★ ★ ★ 

MELODIES OF THE MASTERS, 
Volume IV: Porfrait Of The Waltz. 
Various Orchestras and Conductors. 
Stereo, Capitol SA8566. 

Lovers of the waltz should provide a 
ready market for this particular volume 
of Capitol’s "Melodies of the Masters” 
series. Every item is an established 

favourite from equally established 
sources. The contents and my jotted 

notes read as follows: — - 
• Johann Strauss jun.: “The Blue 
Danube Waltz.” Leopold Stokowski and 
orchestra — clean sound, though lack¬ 
ing somewhat in sparkle. 

» Sibelius: “Valse Triste.” Felix Slatkin 
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and Hollywood Bowl Symphony Orches¬ 
tra — sound clean but again lacking 
sparkle. 

« Brahms: “Waltz in A Major,” Op. 39, 
No. 5. Nathan Milstein, violin: Leon 
Pommers, piano — very brief item, 
violin good, piano overshadowed. 

• Chopin: Grand Valse Brillante from 
“Les Sylphides.” Robert Irving and 
Philharmonia Orchestra — good average 
sound, lots of “weight.” 

• Tchaikovsky: Waltz from “The Sleep¬ 
ing Beauty.” Robert Irving and Sinfonia 
of London — good recording. 

• Puccini: Musetta's Waltz from “La 
Boheme.” Carmen Dragon and Capitol 
Symphony Orchestra — good recording. 
® Tchaikovsky: Waltz from “Serenade 
for String Orchestra.” Felix Slatkin and 
Hollywood Bowl Symphony Orchestra— 
excellent quality. 

• Chopin: “Minute Waltz.” Moura 
Lympany, pianist — brief but well 
recorded. 

• Tchaikovsky: Waltz of the Flowers 
from “The Nutcracker.” Effrem Kurtz 
and Philharmonia Orchestra — good 
recording, musically and technically. 
(W.N.W.) 

★ ★ ★ 

JOAN BAEZ accompanying herself on 
the guitar, with Fred Hellerman 
second guitar. Songs are “Silver 
Dagger,” “East Virginia,” “Fare 
Thee Well,” “House of the Rising 
Sun,” “All My Trials,” “Wildwood 
Flower,” “Donna Donna,” “John 
Riley,” “Rake and Rambling Boy,” 
“Little Moses,” “Mary Hamilton,” 
“Henry Martin” and “El Preso 
Numero Nueve.” Vanguard 12incb 
mono, VRS9078, 

This is the first of two records released 
here by Joan Baez. The second disc was 
reviewed some months ago in these 
columns by my colleague Keith Jeffcoat, 
who was most impressed by her purity 
of tone, sense of timing and pitch 
accuracy. I too was most impressed by 
the disc (VRS9094), and was therefore 
filled with eager anticipation upon learn¬ 
ing that the earlier release was coming 
my way for review. 

As with the first disc reviewed, upon 
listening to this one there is little doubt 
in one’s mind that Miss Baez has an 
extraordinarily beautiful voice. A trans¬ 
parently pure soprano, she sings with 
considerable feeling yet manages to 
avoid any trace of “syrupy sentimental¬ 
ity.” Readers may remember that she has 
appeared on local television, in one or 
two imported CBS programs. 

However, I must confess that, to me, 
it seems a little sad that Miss Baez sings 
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so few of the type of song for which 
her voice seems best suited. Rather than 
lean toward^ the so-called “romantic 
ballad” type of song, to which her pure 
and somewhat melancholy voice adds 
poignancy and depth, she favours the 
more-or-less “Folksy” or “western” type, 
with its flashy accompaniment and 
adopted nasality. 

On this disc, she even sings a sort 
of Mexican lament (El Preso). Admit¬ 
tedly she presents the song very capably, 
but somehow its semi-yodelling flavour 
just doesn’t suit her. Compare this with 
“Donna Donna” on this disc, or “Plaisir 
D’Amour” on the other, and perhaps 
you’ll see what I’m driving at. 

The foregoing is only opinion, of 
course, and should be ignored or con¬ 
sidered as such. Whatever you do, give 
Joan Baez a hearing before forming an 
opinion, for she has something to offer 
to all lovers of folk songs, despite 
(opinion again!) her leaning towards 
the “west.” Heard in the bus: 

“Joan Baez? Now, THERE’S a 
soprano!” (J. Rowe.) 

★ ★ ★ 

STEREO 35MM. Vol. 2. Enoch Light 
and His Orchestra. Stereo, Com¬ 
mand SNDL-930,756. 

Whatever adjectives I may have used 
in the past to describe the technical 
qualities of particular discs, I am sure 
of one thing—they don’t come any bet¬ 
ter than this one. As the title suggests, 
it is a product of Command’s technique 
of taking the master recording on multi- 
track, magnetically coated 35mm film— 
and following this with the utmost care 
in producing the finished pressings. 

The result is a disc with not a breath 
of background to even the quietest pas¬ 
sage, yet with a cleanness on loud pas¬ 
sages and a stereo separation which is 
unexcelled. 

Appropriately, Enoch Light’s orches¬ 
trations are full of verve and variety to 
make the best of the medium:— 

“I Want To Be Happy,” “Gypsy In 
My Soul,” “In A Little Spanish Town,” 
“September Song,” “I Still Get A Thrill,” 
“Diga, Diga, Doo,” “Of Thee I sing,” 
“Deep Purple,” “Just One Of Those 
Things,” “The Very Thought Of You,” 
“Do It Again” and “The Thrill Is Gone.” 

In short: Popular weight hi-fi material 
at its best. (W.N.W.). 

★ ★ ★ 

VIBRATIONS. Enoch Light and the 
Light Brigade. Stereo, Command 
SNDL-930867. 

Command’s gimmick for the cover of 
this one is original, if nothing else: (1) 
To put an Egyptian miss on the cover 
and bill the contents as “the sound that 
shook the pyramids . . . shocked the 
world”. (2) To put the title four times 
over on the back in huge letters. (3) To 
omit notes, titles or the slightest clue as 
to what it’s all about! 

Well, there’s a vague connection be¬ 
tween the cover girl, the reference to 
pyramids and a few “Middle East” 
phrases, but that’s about all. For the 
rest, Enoch Light and his boys produce 
a procession of sounds from the stereo 
channels—sounds conventional and un¬ 
conventional, acoustic and electronic— 
which add up to the following titles: 

“Temptation,” “I Get A Kick Out Of 
You,” “Remember,” “Green Eyes,” 
“Stars Fell On Alabama,” “As Time 
Goes By,” “That Old Black Magic,” 
“Yesterdays,” “Music, Maestro Please,” 
“Bidin’ My Time,” “A Game Of 


Chance” and “Dancing On The Ceiling.” 

While I can’t find anything on the disc 
to threaten the stability of the pyramids. 
I must admit that it’s well done, in its 
own way, very well recorded and a not¬ 
able example of stereo separation, if 
your interest happens to lie in that 
direction. (W.N.W.) 

★ ★ ★ 

THE MANY MOODS OF BELA- 
FONTE. “Tongue Tie Baby,” 
“Who’s Gonna be Your Man,” 
“’Long About Now,” “Bamotsweri,” 
“I’m On My Way to Saturday,” 
“Betty an’ Dupree,” “Summertime 
Love,” “Lyla, Lyla,” “Zombie 
Jamboree,” “Try to Remember” and 
“Dark As a Dungeon.” RCA 12inch 
stereo, SL101390. 

Here’s another disc for the many 

Belafonte fans. With songs of almost 

every type, there is something to please 
almost everyone. From the good-natured 
fun of the calypso Zombie Jamboree to 
the tranquility of Try to Remember, it 
runs the gamut of Belafonte’s talents. 

Technically the disc is good, with low 
noise and adequate stereo “spread.” (J. 
Rowe.) 

★ ★ ★ 

BELAFONTE, By Request. Orchestra 
And Chorus Cond. by Ralph 

Hunter. Mono, 45 r.p.m. EP, RCA 
20275. 

An excellent sound-sketch of the 
versatile Harry Belafonte is available in 
this new release. The spiritual “Baby 
Boy” on side 1 is followed by the ribald 
“Gloria.” On side 2, a wistful “Land 
Of The Sea And Sun” leads into a finger¬ 
snapping, foot-tapping “Jump In The 
Line.” 

Full marks, too, to Ralph Hunter and 
Co., and to the recordists*. A good job 
all round. (W.N.W.) 


SOMETHING TO REMEMBER YOU 
BY. Enoch Light and his Vibrant 
Strings. Mono, Ampar, Grand 
Award ML-30885. 

Everything from the floral motif on 
the cover to the titles and the “vibrant 
strings” orchestra speak of romance. Add 
to all this the deft touch of Enoch 
Light and you have a fullsome helping 
of soft lights and sweet music. 

Nor does Enoch Light let down his 
reputation as a stickler for technical 
quality. The recording is as clean 


as they come, with not a trace of sur¬ 
face noise. 

The titles: “I Only Have Eyes For 
You,” “The Love Of Mine,” “Scarlet 
Ribbons,” “Something To Remember 
You By,” “If I Loved You,” “Once In A 
While,” “Make Believe,” “The Night 
Was Made For Love,” “Greensleeves,” 
“ Autumn Leaves,” “The Way You Look 
Tonight” and “Yesterdays.” 

For romance set to music ... re¬ 
commended (W.N.W.). 


THE FLIRTY THIRTIES. Enoch Light 
and the Light Brigade. Mono, 
Ampar Grand Award ML 30-874. 

So many “early talkie” and “thirties” 
records seem to be coming to hand these 
days that one is tempted to remark that 
the thirties are becoming more popular 
now than they were in the thirties! Per¬ 
haps it’s a natural reaction from the pop. 
music that has filled the airwaves in 
recent years. 

With vocals and chorus supplied by 
hand-picked television artists, Enoch 
Light and the Light Brigade build a 
happy, semi-sing-a-long kind of atmos¬ 
phere which can’t help but have a pretty 
wide appeal to old and young alike. And, 
as is usual with most of Enoch Light’s 
offerings, the disc is technically excel¬ 
lent. The titles: 

“Goody, Goody,” “I Found A Million 
Dollar Baby,” “Let’s Put Out The 
Lights,” “Did You Ever See A Dream 
Walking,” “Tiptoe Through The Tulips,” 
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“Little White Lies,” “Life Is Just A Bowl 
Of Cherries,” “You Oughta Be In Pic¬ 
tures,” “You’re Driving Me Crazy,” 
“The Music Goes Round And Round,” 
“Blue Moon” and “I Got Rhythm.” 
(W.N.W.) 

★ ★ ★ 

EARLY TALKIE HITS. Frank Chacks- 
field and bis Orqhestra. Mono, 
Decca Ace Of Clubs ACL 1115. 

Frank Chacksfield and his orchestra 
are in fine form throughout this presen¬ 
tation of early talkie hits—and there’s 
no doubt as to the appeal of the songs 
by which the era is best remembered, 
from 1928 and into the early thirties. 

This is a straight orchestral presenta¬ 
tion, with the sound fitting the music 
and very easy on the ear. 

“Sunny Side Up,” “TipToe Through 
The Tulips,” “You’re Always In My 
Arms,” “If I Had A Talking Picture Of 
You,” “Louise,” “The Wedding Of The 
Painted Doll,” “Song Of The Dawn,” 
“I’ll Always Be In Love With You,” 
“Painting The Clouds With Sunshine,” 
“I’m A Dreamer,” “You Brought A New 
Kind Of Love To Me” and “Rio Rita.” 

Technically, the sound is well up to 
standard. (W.N.W.) 

★ ★ * 

ROMAN SPECTACULAR, Charles 
Magnante and his Orchestra. Pro¬ 
duced by Enoch Light. Mono, 
Ampar Grand Award. ML-3083G. 

Chalres Magnante plays a nice hand 
of accordian and is simply but expertly 
backed by his orchestral partners. But 
“Spectacular” is hardly the right title. 
It’s bright, tuneful, familiar, romantic, 
yes, and highly listenable a few tracks 
at a time; after that the sound of the 
squeeze-box wears thin, even in the 
hands of Charles Magnante. 

“Tarantella Calabrese,” “Tango Delle 
Rose,” “Ferry Boat Serenade,” “Mare- 
chiare,” “Luna Rossa,” “Come Back To 
Sorrento,” “Woodpecker Song,” “Roman 
Guitar,” “Funiculi-Funicula,” “Santa 
Lucia,” “Goodbye To Rome,” “With All 
My Heart And Soul.” 

Quality? Excellent. (W.N.W.) 

★ ★ ★ 

THE ORIGINAL ROARING 2G’s, 
Volume 2. Enoch Light and the 
Charleston City All Stars. Stereo, 
Grand Award GA 211 SD. 

Any amount has been written and said, 
of late, to render superfluous further 
definition of the spirit and music of the 
“Roaring Twenties.” Well, here’s an¬ 
other album of it, put together in expert 
style by the prolific Enoch Light and 
superbly recorded in stereo by Grand 
Award engineers. 

If you like the music «nd the titles, 
this one is a safe buy: “Ain’t She Sweet,” 
“Charleston,” “Collegiate,” “S’Wonder- 
ful,” “Ain’t We Got Fun,” “Rain,” 
“Toot Toot Tootsie,” “I Love My Baby,” 
“A Cup Of Coffee, A Sandwich And 
You,” “Somebody Loves Me,” “Some¬ 
times I’m Happy” and “I Want To Be 
Happy.” (W.N.W.) 

★ ★ ★ 

HONOLULU HONKY TONK. Frankie 
Carle, his Piano and Orchestra. 
Mono, RCA L101372. 

However incongruous the combination 
might appear of “island” songs and a 
honky-tonk piano, Frankie Carle makes 
them seem just the reverse. He builds 
the music on a basic foundation of voices 


and guitars, with the piano complement¬ 
ing the rhythrif section and having the 
qualities, much of the time, of an over¬ 
size banjo. 

This one should be in demand by is¬ 
land music and Frankie Carle devotees 
alike, but will have wide popular appeal 
as well, for its listenable, danceable 
rhythms. 

The titles: “Lovely Hula Hands,” 
“Aloha Paradise,” “The Hukilau Song,” 
“The Moon of Manakoora,” “My Little 
Grass Shack,” “Honolulu Honky Tonk,” 
“My Island Of Golden Dreams,” “Yaaka 
Hula Hickey Dula,” “Paradise Isle,” 
“Cockeyed Mayor of Kaunakakai,” 
“Song Of The Islands.” 

Quality-wise, it’s excellent. (W.N.W.). 

★ ★ ★ 

SWINGING DOWN THE RIVER. 
Grady Martin and the Slewfoot Five. 
Mono, Festival FL30909. 

River songs provide the basic theme 
for this new Grady Martin disc — the 
sixth L.P. album, according to listings on 
the jacket. 

Played in characteristic style with sax. 
or electric guitar lead against a modest 
rhythm background, a variety of tempos 
are presented, each one strict and 
danceable. 

“Lazy River,’’ “Moon River,” “Swanee 
River,” “Darkness On The Delta,” 
“Down The River Of Golden Dreams,” 
“OP Man River,” “Colonel Bogey 
March,” “River, Stay ’Way. From My 
Door,-; 1 “Red River Valley,” Missouri 
Waltz,” “Wabash Blues,” “Beautiful 
Ohio.* 

The quality throughout is well up to 
standard. (W.N.W.) 

★ ★ ★ 

STAY AS SWEET AS YOU ARE. The 
Music of Harry Revel and Mack 
Gordon, Victor Sylvester and His 
Silver Strings. Stereo, Columbia 
SCX 3439. 

The talents of Mack Gordon, Harry 
Revel and Victor Sylvester combine to 
produce this record, rich in massed 
strings, romance and nostalgic memories 
of the “thirties.” On this plane it makes 
excellent listening while, for those who 
may like to roll back the carpet, the 
tempos are just right for dancing. 

Of the 16 titles, some well known, 
some less so, 11 are presented in slow 
foxtrot tempo, the remainder quickstep 
or slow quickstep. 


“Stay As Sweet As You Are,” “With 
My Eyes Wide Open I’m Dreaming,” 
“You Hit The Spot,” “May I,” “Love 
Thy Neighbour,” “Sweet Someone,” 
“There’s A Lull In My Life,” “I Hum A 
Waltz,” “Did You Ever See A Dream 
Walking,” “Afraid To Dream,” “With¬ 
out A Word Of Warning,” “Will I Ever 
Know,” “Sweet As A Song,” “You Can’t 
Have Everything,” “She Reminds Me Of 
You,” “Thanks For Everything.” 

The quality? Well up to standard. 
(W.N.W.) 

★ ★ ★ 

INDIAN LOVE CALL and Other Great 
Duets and Love Songs. Living 
Voices Sing. Arranged by Anita 
Kerr. Produced by Ethel Gabriel. 
Stereo, RCA Camden CAS 104. 

“Chestnuts” though they may be, the 
numbers on this disc seem to enjoy un¬ 
dying popularity—part of it due to the 
attentions of the famous film duo of the 
1930s, Nelson Eddy and Jeanette Mac¬ 
Donald. They are sung here, in a 
relaxed, friendly style by RCA’s “Living 
Voices,” whom I suspect may be closely 
parallel with the Anita Kerr Singers. 

The recording is of good general 
quality, with plenty of use made of the 
stereo in the “separationist” manner. 

“Ah, Sweet Mystery Of Life,” “I’ll 
See You Again,” “Will You Remember,” 
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“Giannina Mia,” “Indian Love Call,” 
“Rosalie,” “Wanting You,” “Ciribinbin,” 
“Only A Rose” and “Love’s Old Sweet 
Song.” (W.N.W.) 

★ ★ ★ 

HERE COMES THE MISSISSIPPI 
SHOWBOAT. Tennessee Ernie 
Ford. Mono, Capitol T1684. 

Backed by a “Barbershop” quartet and 
an augmented Dixie orchestra under 
Jack Fascinato, Tennessee Ernie Ford 
seems really to have enjoyed making this 
new one, with a vaguely Mississippi 
showboat theme. 

The variation in content eases the 
problem of listening to 12 successive 
numbers from the one group, but it also 
underlines the versatility and ability of 
the soloist, even to a deliberately gim- 
micked and vaguely off-key presentation 
of “The Old Apple Tree.” 

The old world titles include “Waiting 
For The Robert E. Lee,” “The Band 
Played On,” “Mary’s A Grand Old 
Name,” “Take Your Girlie To The 
Movies,” “A Straw Hat And A Cane,” 
“There’ll Be No New Tunes On This 
Old Piano,” “Paddlin’ Madelin’ Home,” 
‘The Old Piano'Roll Blues,” “Row, Row, 
Row,” “In The Shade Of The Old Apple 
Tree,” “Soft Shoe Song,” and “Floatin’ 
Down To Cotton Town.” 

Technically the record is excellent, 
making it a good one for Tennessee 
Ernie fans or those with a likin’ for 
cotton-pickin’ songs. (W.N.W.) 

\ POPULAR JAZZ 

COAST CONCERT Bobby Hackett and 
his jazz band featuring Jack Tea¬ 
garden, Matty Matlock, Abe Lin¬ 
coln, Nick Fatool, Phil Stevens, 
Nappy La Mare and Don Owens. 
World Record, Mono. PLE822. 
(Dividend issue only.) 

The title of this disc comes from the 
concert which was the finale of the 
. eighth annual Dixieland Jubilee held in 
Los Angeles in October, 1955. Bobby 
Hackett made such an impression on 
the crowd at that concert that a record¬ 
ing session, of which this disc is the 
result, was immediately set up. 

The side men playing with Hackett 
were hand-picked for the occasion and 
there is no doubt it was a happy com¬ 
bination, particularly the choice of Tea¬ 
garden and Lincoln on trombones. The 
disc was first released on the Capitol 
label around 1958 and was a big success 
then. With the present revival of interest 
in this type of jazz it is an excellent 
choice for a Dividend issue by the World 
Record people. Even though the original 
master was cut in 1955 the quality of 
the disc is first rate. (K.W.J.) 


STATEMENTS: Milt Jackson Quartet 
“Statement,” “Slowly,” “A Thrill 
From The Blues,” “Paris Blues,” 
“Put Off,” “A Beautiful Romance,” 
“Sonnymoon For Two,” “The Bad 
And The Beautiful.” Impulse. 
Mono. EL-30787. 

There must be something about a 
musician when he becomes a standard 
of perfection on his chosen instrument. 
Such a man is Milt Jackson. Like many 
of the “older” school in jazz. Milt’s play¬ 
ing goes back to the basic blues foun¬ 
dation, though it also distills the past 
20 years or so of “modern” jazz. From 
this scope of absorption in the jazz lan¬ 


guage, Milt has shaped so penetratingly 
beautiful a style that he is one of the 
most influential vibists of his generation. 

On this disc Milt is backed by some 
excellent sidemen in Hank Jones on 
piano, Paul Chambers on bass and Con¬ 
nie Kay on drums. The type of jazz 
they play is straightforward and relax¬ 
ed and ideally suited for serious listen¬ 
ing. Technically the disc is very good, 
particularly the rather nice shade of 
balance which seems to have been 
achieved between the vibes and the 
piano. (K.W.J.) 


JAZZ CLASSICS, VOL. 4. The PIX 
All-Star Australian Jazz Band. 
“South Rampart Street Parade,” “Do 
You Know What It Means To Miss 
New Orleans,” “Mahogany Hall 
Stomp,” “Someday Sweetheart,” 
“Original Dixieland One-Step,” 
“Limehouse Blues,” “Lonesome 
Road,” “Jelly Roll Blues,” “Trouble 
In Mind,” “Farewell Blues.” Vocals 
by Kate Dunbar. PIX, Mono. PX- 
005. 

This disc features the same group of 
well-known Australian musicians that 
made the highly successful Jazz Classics 
Vol. 3 recording under the sponsorship 
of “Pix” magazine. If there are still some 
Australians who feel that overseas jazz 


bands are superior to the local groups, 
then I would recommend they give a 
listen to these discs. 

After listening to the best that is 
offering from around the globe, I still 
feel that these local boys are absolutely 
world class. Perhaps there was a time 
when, due to a lack of public interest, 
the groups were unable to obtain the 
volume of playing necessary to the form¬ 
ing of well rounded players but those 
days seem to have passed and many fine 
instrumentalists are emerging in this 
country. 

A glance at the tune titles will show 
that many of the numbers on this disc 
are in the “difficuult” class of jazz num¬ 
bers. Such numbers are doomed to mis¬ 
erable failure unless they are arranged 
and performed extremely well. Perhaps 
the musicians themselves would subject 
their playing to a hyper-critical analysis 
and might not be satisfied but to the 
casual, and not-so-casual listener, the re¬ 
sults are most satisfying. 

Technically the disc is good, but not 
quite up to the fine standard of the pre¬ 
vious Pix releases. The price at which 
these discs are offered should leave little 
room for complaint in this respect, how¬ 
ever, but I do feel that the high fre¬ 
quency response could have been better. 

(K.WJ.) 



WE ARE QUEENSLAND’S 


HI-FI 




AMPLIFIERS 

Quad Mk. II. power 
amplifier £67.4.0 
Quad 22 pre amplifier £67.4.0 
Sansui SM-30 £152.10.0 
Trio W-38 £129.0.0 
Trio W-25 £93.0.0 
Trio W-24 £76.0.0 
Pioneer SM160 £67.17.0 
Pioneer SMG2I0 £106.0.0 


SPEAKERS 

Goodman Axiette 8 £11.8.0 
Goodman Axiom 10 £13.12.3 
Goodman Axiom 300 £27.18.6 
Trebax 35XL £18.12.6 
Triaxiom 212 £38.12.6 
Wharfedale 8/145 £15.10.6 
Wharfedale Super I0RS/DD £25.5.6 
Wharfedale RS/I2/DD £31.16.0 
Wharfedale Super I2RS/DD £44.3.7 
Leak Sandwich System £112.0.0 



PICK-UPS , TURNTABLES 

Labe raft 605 £22.15.0 
All balance Arm £12.9.0 
Garrard 301 Turntable 

£51.17.6 

S.M.E. 3009 arm £37.10.0 
Thorens TDI35 £53.0.0 
Orpheus Silex £37.14.8 
Shure M232 £17.10.0 


TAPETRONICS 


CARTRIDGES 

Ortofon SPUG-T £26.16.0 
Pickering 380A £18.10.0 
Shure M7D £13.6.8 
Shure M77 £20.0.0 
Shure M33 £27.15.0 

QUOTATIONS GIVEN FOR 
COMPLETE SYSTEMS. 


1st FLR, ROWES ARCADE. 235 
EDWARD ST., BRIS. PH. 2 8080 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



LIVING 

SOUND 


14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain /l CT / 

dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and **0«7/ JItF/" 
two Mullard 5-10 amplifiers with pash-pull outputs and power supply on second chassis. 


F.O.R. 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequency 
response of amplifier 40 to 15,000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 

Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with t-m tar / 

tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR tl / a ft / m 

speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. ** f 


F.O.R. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


4 COMPLETE HI-FI STEREO 

SYSTEM FOR ONLY CNS. F.O.R. 

UNIT STEREO PLAYM ASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 

(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8-—12AU7—1 6N8—1 6AN7—1 EM84—2 INI763 Recti¬ 
fiers. 

• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

9 Switching and input facilities for pick-up—radio, F.M. Tuner and Tape 
Recorder. 

• FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHARGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 4 0 TO 12,000 CYCLES 


Classic Radio 
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AT LAST! A TAPE RECORDER FOR THE CONNOISSEUR FOR ONLY 92 GNS. 


MODEL TR3 


Incorporating the famous "TRUVOX" tapedecks 

The Model TR6 is the latest addition to the range of classic Tape Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price, 92 Gns. mislead you. This recorder equal to many others selling over £200. The "Truvox" tape decks 
have proved themselves to be among the best overseas. Built to last a lifetime, latest "Miniflux" four-track heads, tropicalised to suit all 
climatic conditions. 

HERE ARE SOME OF THE OUTSTANDING FEATURES OF 
THIS TRULY PROFESSIONAL RECORDER 


MODEL TR5 


FREQ. RESPONSE: 
40—20000 c.p.s at 7\ i.p.s. 
40—12000 c.p.s. at 32 i.p.s. 


WOW AND FLUTTER: 

Better than .15% at 7\ i.p.s. 
Better than .2% at 32 i.p.s. 


• 3 SHADED POLE MOTORS 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL. 


• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4in. 

• 4W, OUTPUT. 

• SEPARATE TREBLE AND 

BASS. 


Plug in units available to make this superb recorder a fully STEREOPHON 1C TAPE RECORDER. Fully Guaranteed! 
Dynamic microphone, freq. resp. 80-12000 CPS extra £5/15/-. 


• HUB LOCKS TO LOCK TAPE- 
REELS. 

• TROPICALISED DECKS. 

• AUTOMATIC STOP (optional 
extra). 

• TAPE POSITION INDICA¬ 
TOR. 


MODEL TR6 92 GNS. 

Tape speeds within ± 1% of stated speeds. 

Size: 172 x 132 x 72in. Weight: 321b including lid. 


• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 

• PUSH-PULL BIAS OSC. 

• IMV SENSITIVITY. 


IN HI-FI TAPE RECORDERS 


Incorporating the latest Coilaro "STUDIO" Deck 

LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE 

40-14000cps at 7i"/sec. 50-10000cps at 32"/sec. 
60-3800 cps at lJ'Vsec. 

• Six valve amp. rectifier • 2 speakers • Switched negative feed¬ 
back equalising for each speed • Output corrected to C.C.I.R. 
standard • Signal to noise ratio better thqn 45DB • 4W out¬ 
put • Superimposing * Monitoring through speaker whilst re¬ 
cording • Separate treble and bass. 

• Takes 7in spools with lid on. • Tape measuring and calibra- 

• * tinq device-. 

’ , . • Light piano key controls. 

•- Fast forward and rewind « Weight 29lb. 

1200ft in 65 sec. e Valves EF86, 12AT7, 6AQ5, 

• Pause control. 6BQ5, EM84, 6AU6. 

COMPLETE RECORDER with mike 
TR3 two track £72/9/-. TR3-4, four track £80/-/- 
All Recorders Fully Guaranteed! 


PRICE 42 gns. 

INCLUDED IN PRICE: I—Reel of Tape. I—Empty 
spool. I—Acos MIC40 mic. Choice of colours. 

FULLY GUARANTEED. 

LOOK AND COMPARE! 

• Provision for Mic. and 
Radio, P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

Tone control. 

• Speed 3 2 in/sec. over 3 
hours recording. 

• Weight 191b. 

• Can be used as P.U. 
amplifier. 


• Built in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
• bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 4()-10,000cps. 

• Fast forward and rewind. 

• Magic eye level indicator. 


Classic Radio 
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T.D.B. 

HOLDINGS PTY. LTD. 

2.4-5mc Transceivers, Type 109, with 
6v power supply and cables . . £15 
Two in Line Transmitters and Coup¬ 
ling Units.£8/10/0 

Converters, with lOOkc rock, £9/5/0 
Lightning Arresters, gas gap, 2/9, 
posted. 

Xtal Diodes, 4/ posted. 

F.A. Drivers (Parmeko), 15 ohm, 10 

watt.£4/10/0 

Amber Reflectors, 2in x 5in, rubber- 
mounted .3/ 

T.D.B. 

Cnr, Parramatta and 
Glebe Roads, Sydney, N.S.W. 


D 'SC RECORDING 
SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 



MICROPHONES & ACCESSORIES 


Type R572 
£17/10/11 

High impedance 

Type 

R572/L 

£ 22 / 6 /- 

(low 

impedance, 
200 ohms) duo 
cell omni¬ 
directional. 
Other types 
also available 
from 


NEWTON MCLAREN ltd. 

17 LEIGH ST., ADELAIDE. 
and leading wholesalers. 


ACOS CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W. PHONE 73-1227 



NEW DECCA "DERAM" PICK-DP 

Pictured below is the new Decca “Deram” transcription cartridge and 
pick-up arm, which was submitted to us for test by the Australian agents 
Messrs British Merchandising Pty. Ltd., of 60 Clarence Street, Sydney. 

'THIS new “Deram” transcription cartridge with quality stereo pick-ups which we have 
is actually a “de-ruggedised” version tested in the past, 
of the “Deram” changer cartridge which Other vital statistics remain the same as 
we reviewed on page 80 of the June, 1962, for the changer model, viz.: Tip mass 1 
issue. The frequency response of the new milligramme (at 45 degrees); impedance, 2 
model is better than the changer unit, but megohms (capacitance source); stylus lip 
the major improvement, as one would ex- radius, .0005/.0006 ins (diamond). Dimen- 
pect, is in the compliance and tracking sions and mounting holes, etc., remain un¬ 
weight figures. changed. 



The suspension of the stylus has been 
lightened until the lateral compliance is 
now 10 x 10 to the minus 6 ems/dyne as 
against the previous lateral compliance of 
6 x 10 to the minus 6 ems/dyne. Verti¬ 
cal compliance has been similarly improv¬ 
ed to 6 x 10 to the minus 6 ems/dyne in 
lieu of the previous 3.5 x 10 to the minus 
6 ems/dyne. 

Manufacturer’s literature indicated that 
this new unit would track satisfactorily at 
2 grammes and our own laboratory tests 
substantiate this claim. Both a test disc and 
a heavily recorded organ piece were played 
at this weight without any trace of distor¬ 
tion. 

Put through its paces with the aid of a 
good stereo test record, the pick-up pro¬ 
duced a relatively smooth response between 
30 and 15,000 cycles and good separation 
between channels. A dip was evident at 
10,000 cycles and another at 100 cycles, but 
both were within the plus or minus 3db 
tolerance quoted in the specifications on the 
unit. 

Channel separation was substantially flat 
at 20db between 50 and 5,000 cycles, grad¬ 
ually diminishing beyond these two frequen¬ 
cies. These figures compare favourably 



Due to a change in import duties on these 
items the price of the transcription cart¬ 
ridge is £7/17/6 — or 2/ below the pre¬ 
vious price for the auto changer model. 
The auto changer cartridge has been re¬ 
duced to £5/12/6 and the price of the 
transcription arm complete with cartridge 
is £16. 

At this price it is a cost attractive com¬ 
bination and is, in fact, finding an enthusias¬ 
tic reception among the Hi-Fi fans in this 
country. Further inquiries on the unit 
should be addressed to the agents given at 
the beginning of this review. (K.W.J.) 


PATON CLIP-ON AMMETER 

Paton Electrical Pty. Ltd., Sydney, announces the development of a range 
of clip-on tong type AC ammeters and volt-ammeters of the heavy duty 
type for applications in the fields of power generation and distribution and 

heavy industry. 


’J’HESE instruments permit current read¬ 
ings of energised circuits (up to 1,000 
Amps A.C., 660 Volts) to be made with 
ease and safety. The Paton Clip-On Am¬ 
meter consists of a current transformer with 
extended hinged arms or “tongs.” The 
output of this transformer is rectified and 
fed into a multi-range ammeter. The hinged 
arms are operated by means of a conveni¬ 
ent insulated lever and enclosed linkages. 
When the arms are closed around an elec¬ 
trical conductor which actually forms the 
primary winding of the current transformer, 
the current flowing in the circuit is in¬ 
dicated on the ammeter. 

There are five ranges of current meas¬ 
urement, 0-10, 30, 100, 300 and 1,000 am¬ 
peres A.C. Range selection is made by 
a convenient thumb-operated switch. 

The instrument housing is of shock- 
resistant bakelite and the tongs are coated 
with plastic material to permit use on bare 
energised conductors. Maximum diameter 


of cables covered is 2 5/8in, flat busbars 
35 x lin. 

The instrument is equipped with the re¬ 
volutionary TAUT BAND SUSPENSION 
which is proof against shock and vibra¬ 
tion resulting from rough handling and en¬ 
sures permanent accuracy. 

A furiher feature of this meter is a 
magnetic assembly which is completely im¬ 
mune'to stray magnetic fields, etc. 

The Volt-Ammeter incorporates all the 
current ranges described above but has an 
additional 2 A.C. voltage ranges 0-300 and 
0-600 volts A.C. 

The handle of the tester is equipped with 
a slot for attachment of a wrist or neck 
strap which is a very convenient feature 
when these instruments are used in elev¬ 
ated positions such as sub-stations, trans¬ 
mission lines, etc. 

Further details, price, etc., may be ob¬ 
tained from Paton Electrical Pty. Ltd., 90 
Victoria Road, Ashfield, N.S.W. 
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DUAL TAPE RECORDER FROM FRED A. FALK 






The stereo tape recorder pictured 
is the “Dual” type TG-12-SK, 
which was recently sent to our 
laboratory for review by the local 
agents, Fred A. Falk and Co. Pty. 

Ltd., of 28 King Street, Rockdale, 
N.S.W. 

the photograph shows, the recorder 
has two removable lids which become 
the loudspeaker enclosures for stereo re¬ 
production. The lids also have compart¬ 
ments for the microphones, making the 
recorder entirely self-contained. The 
wooden case is finished in two-tone grey 
leatherette. 

Fitted with stacked, quarter-track stereo 
heads, the recorder will record and replay, 
tapes to international standards with respect 
to track widths and positions, etc. Three 
speeds are provided (7£ips, 3£ips and 
Hips) and the deck is fitted with a three- 
digit tape position guide. An automatic 
shut-down feeler is fitted, of a type which 
does not require a metallic strip fitted to 
the end of the tape. A superimpose button 
is fitted for home movie work. 

The deck* is powered by a single motor, 
which is a quasi-two-phase (capacitor run) 
induction type. The capstan is belt driven, 
to ensure that motor flutter is not trans¬ 
mitted to the tape drive. The spools are 
driven via friction clutches, and braking 
is performed mechanically. In the unit 
sent for review, the braking appeared to be 
in' need of a slight adjustment, as over¬ 
run was evident when the tape was stopped 
from fast motion in either direction. 

The rewind and fast forward speeds are 
somewhat slower than those provided by the 
three-motor types of deck, incidentally, but, 
even so, a full 1,200ft reel can be re¬ 
wound in about two minutes. 

Recording level is monitored on a “magic 
eye” tube. During stereo recording 
the tube is fed with signals from both 
channels, its indication thus representing 
a “sum” signal and being liable to some 
error in special circumstances. However, 
the speakers may be used to monitor the 
recording signals audibly. 

The recorder will operate in the mono¬ 
phonic mode on either of the two tracks, 
as required. Inputs are provided for pick¬ 
ups and a radio tuner in addition to those 
for the microphones while, on replay, out¬ 
put signals suitable for external amplifiers 
are available. 

The frequency ranges claimed for the 
recorder at the various speeds are 40-20,000 
cps (7£in), 40-16,000 cps (3$in) and 40- 
8,000 cps (Hin). No information is given, 
however, as to the exact significance or 
method of measurement of these figures. 

When checked in our laboratory at 7£ips, 
the lower 3 dB down point of the sample 
recorder using BASF standard tape was, in 
fact, 30 cps. The upper 3 dB down point, 
however, was considerably lower than the 
20,000 cps claimed. (Our test figures refer 
to the overall record-replay characteristic, 
with replay tone controls in the flat or 
“orchestrar’ position.) 

When tested on musical passages, the 
recorder accounted for itself very well. As 
far as the ear could tell, the performance 
on the 3£ips speed was equal to that at 
7£ips, except for marginally increased dis¬ 
tortion and tape noise. At l^ips the high 
frequency response was noticeably down, 
and distortion was more evident—no doubt 
due to the amount of corrective equalisation 
required. The lowest speed is thus really 
only suitable for speech, whereas the other 
two are capable of excellent music repro¬ 
duction on both mono and stereo. Channel 
separation is quite adequate. 

The TG-12-SK is priced at £230 retail, 
with the microphones pictured (type MD 
407 HN/3) priced at £15/19/9 each. All 
inquiries should be directed to Fred A. 

Falk and Co., of the above address. (J.R.) 
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HI-FI STARTS AT YOUR TURNTABLE 

Labcraft type 605, with "All Bala nee Arm" tor those who want 
TRANSCRIPTION performance combined with elegant PRO¬ 
FESSIONAL appearance. Completely silent, rumble free. 

Leaflets and full information from all Trade Houses or from sole 
Australian Agents: 


G.R.D. INSTRUMENTS PTY. LTD. 


6 Railway Walk, CAMBERWELL, VIC. 


Tel. 82-1256 


For switches like these: 


and many others ... 


consult 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 20233 


Appliance switches, rotary-wafer, push-button, piano-key, etc., types . 
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No. 19 TRANSCEIVERS 2 to 8 Mcs. 

Containing 15 Valves. Viz:— (6) 6K7G. (2) 6K8. (I) 6B8. (I) /l X /- 
807. (1) EF50.U) EB34. (I) CV6. (2) 6V6. as new. £6/15/. 

Genemotors 12 Volt DC Input. To suit above £2/19/6. 34in Meters Flush Mount¬ 
ed 5 mill movement shunted and calibrated. 0-50 milliamps. Brand new. Only 
27/6 each. 

Meters 0-30 amp AC/DC. moving Iron. 27/6 each. 

30 Me. I.F. UNIT TYPE 128 

Containing (9) 7 pin miniature valves with shields and poly sockets. Valves as fol¬ 
low: .(6) 6AM6, (1) 6AL5, (1) 6AQ4, (1) A1714. 19 min. lead thru condensers 
complete, wired ideal TV sets, OA /17 //» 

size lli x 2\ x 3 inch. Weight 31b packed. Xrxf A # / O 

MODULATOR UNIT TYPE 304 

This unit contains 21 miniature valves with sockets and shields, including EF91 
or 6AM6, 6AS6, ECC91, QS150/15, VR tubes, 6x4, etc. fAK/ 

Many other parts. Weight 181b packed. / At#/" 

II VALVE RECEIVERS, TYPE R-4/ARR-2, 234-238 MCS. £7/10/ each. 

“Barr and Stroud” Rangefinders. No. 12, MK5. With carrying case. Elsewhere 
£12/10/. OUR PRICE ONLY £5/17/6. 

METERS, Paton, 0-300 Volts A.C. or D.C., 5in Bakelite Case. Brand new. 
ONLY 37/6 EACH. 

VALVES 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each . 

OAK TYPE 752 

Semi-rotary solenoid. 28 volt. 

7/6 each. 

10,000 OHM REX AYS 
Multi contact. Made by C. P. Clare 
of America. New. 17/6 each. 

5,000 ohm .12/6 each. 

2,250 ohm.10/ each. 


30 Me I.F. STRIPS 

30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete. New. 

25/- each. 

Condensers. .01 mfd 2,500 V.DC., 
working. 2/6 each. 

TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 

TEMPERATURE INDICATORS 

Ideal for stovettes, oven, radiators, fire¬ 
sides, heaters, etc. These units are brand 
new and are only 7/6 ea. 

iiuiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniuiiiiiiiiiiiiiiiiimu 

SPECIAL 

SILICON DIODES. I 

1 FROM SYNTRON (Canada) 1 
I STV-4 400 Volt, 1 amp. 8/ ea. 1 
i STV-8 800 volt, 1 amp. 15/ ea. I 
1 STV-15, 1500 Volt, 1 amp. 31/ ea. | 
Compare this current rating 
with other brands. 

?iiiiiiiiiiiiimiiiiimiiiiiiniimiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiii7 

Toggle Swit ches. . 2/6 each. 

Solder Resi n Cored . . 10/ per lb. 

Gunsight Globes, 12-volt, double con¬ 
tact. dual filament. 1/ ea. 


805 £1 ea. 

803 39/6 ea. 

813 37/6 ea. 

6J6 9/6 ea. 

VR150/30 10/ ea. 

6SN7 10/ ea. 

6J5 10/ ea. 

7C5 with Socket 5/6 ea. 

6L7 , 7/6 ea. 

6SA7 6/ ea. 

6K7GT 7/6 ea. 

6F5 5/ ea. 

VR57-EK32 6/ ea. 

Fuse Holders (1 hole Mounting) 2/6 ea. 
Tag Strips, 1 doz. Mixed. From 4 
lag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/- DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs, P.M.G. type 2/6 ca. 

2 Phone Plugs with cords 4/6 ea. 

B/Cast Coils Aer. Osc. RF. 

Known make 5/ ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 


1% Resistors, 6,000 ohms. 1/ ea. 


70 Deg. Yokes, New 30/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 


HEADPHONE CORDS 
2/6 each. 


12 Button push button selector switches, 

12/6 ea. 


FUSES 

FUSES. 5 amp and 500 milliamp. 6d ea. 


P.M.G. KEY SWITCHES 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/6 each. 


DCU Crystal Holders . . . . 2/ ea. 

D Type . . .. 2/6 ea. 

SCR522 Circuits . . .... 12/6 ea. 


Condensers, oil filled .5, 2,000 volt. 
5/ each. 


TRADE-Contd. 


FERRIS BROS. 
AIRCRAFT RADIO 

fERRIS BROS. PTY. LIMITED have 
announced the signing of a contract 
with Rex Aviation Pty. Limited to manu¬ 
facture VHF 2-way radio equipment for 
installation in private aircraft. This equip¬ 
ment will be marketed by Rex Aviation 
under the trade name “Rex Air.” 

Ferris Bros, plan to commence produc¬ 
tion within six weeks. 

The Rex Air Major consists of a trans¬ 
ceiver and power supply unit each sepa¬ 
rately mounted. 

The transceiver is a 10 channel crystal- 
controlled transmitter-receiver operating in 
the 118-130 Mc/s band. Overall sensitivity 
of receiver is better than 5 microvolts with 
a signal-to-noise ratio of 10 db. An effi¬ 
cient AGC circuit maintains the audio 
output level within 8 db with antenna input 
signal level between 10 microvolts and 50 
millivolts. Audio output power is approx. 3 
watts. 

R.F. output power on full modulation 
of the transmitter is 4 watts. 

The power supply is designed to operate 
and change over from either 14 or 28 
volts DC without modification. Current 
drain at 14 volts is 3.3 amps on receive 
and 4.5 amps on transmit. 

i: Price Correction |j 

;! In our November issue, prices for the <! 
!; new Philips Microphones EV4305, !' 

EV4306 and EV4307 were given as 
<! £10/11/8, £10/14/7 and £16/9/9 re-I; 
j[ spectively. These prices should have 
<> been: <| 

£11/19/10 for the EV4305. !| 

i £16/3/4 for the EV4306; and !| 

j! £17/0/7 for the EV4307. \\ 

£ The prices do not include sales tax. Z 



NEW COMPANY 


^HE establishment of a new electronics 
company to control manufacture and 
marketing of two well-known organisations, 
Grays Radio Products and The Servomech¬ 
anism Company, will provide a much- 
needed service to the trade. 

Name of the new company, which com¬ 
menced on November 1, is Consolidated 
Electronics Pty. Ltd. It is located at 380 
St. Kilda Road, Melbourne—directly oppo¬ 
site the Shrine of Remembrance. 

This amalgamation brings together two 
complementary ranges of electrical and 
electronic products. Grays Radio Products, 
under Mr John Winch, has developed an 
interesting range of medium price equip¬ 
ment—tape recorders, play grams, etc. 

The Servomechanism Company, under 
the direction of Mr Reuben Medding, has 
a. range of very high quality equipment, 
the best-known of which is the Vareo-gram 
high fidelity stereo player. 

Consolidated Electronics will extend these 
two product ranges. Facilities will be avail¬ 
able at the St. Kilda Road showroom for 
retailers to have high-fidelity equipment de¬ 
monstrated to prospective clients. 

The company will arrange for seminars 
for retailers covering service and market¬ 
ing aspects of the full range of products. 

Directors of Consolidated Electronics 
Pty. Ltd. are Mr Reuben Medding and Mr 
John Winch. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — LM9402 
(TOP TAVERNER'S HILL) 
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AMATEUR BANDS WITH BILL MOORE 


THE PROBLEM OF PHONE PATCHING 

Phone Patching—the use of a telephone as a final link for an amateur 
overseas to his home via some amateur station close-by, is being prac¬ 
tised regularly in the U.S.A. U.S. Servicemen in many parts of the world 
have used this facility. 

AN interesting review on aspects of phone recorded. They realize too, that no com- 

^ TT O L nnt t r\r\ 10 f f ah t ktm/4»*A/4 nnf/dmn 


patching, as practised in the U.S., has 
been provided by Kermit, W9YMZ. He 
covers all phases of operation and the 
problems of U.S. amateurs using patching. 
He opens the discussion by pointing out 
that normal phone patching does not violate 
any Federal, State, or City law, provided 


petition is involved the few hundred patches 
made each day compared with the millions 
of telephone calls being only a drop in 
the tank. 

In view of the fact that no Federal or 
State law is violated and since telephone 
companies ignore the breaking of their own 


the patch is made within the continent or regulations, the general practice at present 
with a foreign country with which the U.S. adopted among U.S. amateurs is to provide 
government has a third party traffic agree- patches, policing the position themselves to 
ment. ensure no interference. They can only lose 

The only other point to be watched is their telephones and that is not likely, 
that the patch is not used for business if they .pay the bill. 

Phone patching does, however, cut across Mountains 

the regulations of most of the commercial L^S JENKINS, VK2ZBJ, lectured at the 
U.S. telephone companies who, to main- Blue Mountains Section of the W.I.A. 
tain control of their huge investments in during November. The subject was Tran- 


equipment, keep a rule in their books 
which prohibits direct connection to tele¬ 
phone company equipment. 

If amateurs make such connections in a 
manner which causes cross talk or the like, 
the telephone company can refuse service 
to the offending customer. They cannot, 
however, fine him, or put him in gaol, 
they can only disconnect the telephone. The 
latter course is not often taken, as he is 


sistonsed Converters for 144 mc/s although 
Les was influenced to discuss associated 
subjects. He provided valuable information 
on the design and construction of such 
devices, noise figures and like. After a bar¬ 
rage of questions Les discussed the merits 
of cascode converters using conventional 
tubes and other aspects of receivers at the 
VHFs. It was an interesting discourse for 
the 21 members present. Later Arie, 


generally a good customer piping signals VK2AVA, produced a HF crystal SSB filter 
down the line often from the other side of 
the world and booking calls over long 
distances. 

Actually, what is happening in the U.S. 
is that the telephone people are ignoring 
direct connections made by amateurs for 
phone patching where no interference is 




at 5 mc/s which he had just designed. 
Currently Arie is producing matched crystals 
for the units. 

50 A4c Band 

'J'HE P.M.G.'s Department announced a 
further extension of band privileges .50 

W.I.A. FEDERAL CONVENTION-1963 


THE Federal Convention of the W.I.A. for 
1963 will be held at the Wireless In¬ 
stitute Centre at Crows Nest with the 
N.S.W. Division as hosts. It will be con¬ 
ducted as usual over the Easter weekend, 
the first Federal Convention held in Sydney 
since 1952. The sessions should be busy 
discussing I.T.U. conference arrangements 
and the various matters affecting Aus¬ 
tralian amateur radio on a Commonwealth 
basis. 

N.S.W. Federal Councillor Pierce Healy, 
VK2APQ, has been appointed chairman 
of a committee to organise the staging of 
the convention; he will co-opt other mem¬ 
bers as required. 

Agenda items for the convention will 
soon be due and W.I.A. members are re¬ 
quested to consider the placing of their 
ideas with their division. /• 

The N.S.W. Division has decided to pre¬ 
sent annually a trophy for the “Lecture of 
the Year.” It will be given to the general 
meeting lecturer who, in the opinion of an 
appointed committee, delivered the most 
valuable lecture to the division. 

N.S.W. Convention 

THE major convention in N.S.W. for the 
year is the W.I.A. divisional event held 
each year in January. Attendances at these 
shows have been close to the 400 mark 
on occasions including many country 
amateurs. 

The Australia Day holiday weekend will 
see this event for 1963 in progress and 
main program details are as follows:—The 
convention will include sessions at both the 


Wireless Institute Centre and the VK2WI 
grounds at Dural. 

The normal general meeting of the divi¬ 
sion will be held at the centre on Friday, 
January 25, and a special lecture will be 
arranged. On Saturday evening at the same 
venue, a social evening will be held with 
the XYL’s and YL’s especially invited. 

Cocktails will be served at 7.30 p.m., 
followed by dinner and special entertain¬ 
ment and competitions. Cost 25/ per person, 
and Bill Shakespeare VK2AGF would be 
pleased to arrange reservations for anyone 
requiring same. 

The Sunday field events will be con¬ 
ducted at the VK2WI grounds at Dural 
and an extensive program has been arranged 
for the day. 

0930 to 1100 hrs.—Registration, 0930 to 
1030—Mobile Scramble—All bands, 1030 to 
1115—Mobile Efficiency Checks, 1100 to 
1130—Morning Tea, 1130 to 1230—Dis¬ 
posals, 1200 to 1220—VK2W1 Official 
Broadcast, 1230 to 1300—Lunch (bring your 
own), 1300 to 1330—7mc/s Hidden Trans¬ 
mitter Hunt, 1300 to 1530—Demonstrations 
of Home-brew and Commercial Equipment, 
plus additional features, 1500 to 1530— 
144 mc/s Hidden Transmitter Hunt, 1530 
to 1600—Afternoon Tea, 1600 to 1700— 
Disposals and Prize giving 1700 to 1800 hrs. 
Mobile installation assessing will take place 
during the day as time permits. 

Registration fee for the day is 10/ per 
head. The weekend should provide enter¬ 
tainment for all tastes with plenty of oppor¬ 
tunity to meet the fellow amateur who you 
have not seen for a period. 


to 52 mc/s for amateurs until December 
1963. The band may have to be vacated at 
short notice if required. The department 
also pointed out the problem of second 
harmonic interference to channels 4 and 5 
and if this occurs at a serious level it may 
be necessary to withdraw the facility. 

Jamboree Note 

ACCORDING to reports the only VK 
Station to contact World Scout Head¬ 
quarters VE3WSB in Ottawa, Canada, dur¬ 
ing the Jamboree-on-the-Air was VK2ARQ, 
Allan Raynor who, with Dick Harnett 
VK2CA, operated on behalf of the Chip¬ 
ping Norton District Scout group. The 
Scouts set up camp on the lawn beside the 
shack and much DX was worked among 
the 30 stations contacted. The Jamboree 
was a great success in the area and intro¬ 
duced Scouts of 1st Chipping Norton, 1st 
Moorebank and 1st Holdsworthy to amateur 
radio. 

FCC Refusal 

THE FCC refused an application for an 
-*• extension of the present 14 Mc/s tele¬ 
phony allocation from 14200—14350 to 
14150—14350 Kc/s. The reasons for the 
refusal show the Commission not only con¬ 
sider the requirements of the U.S. amateur 
but appreciate the affects of an increased 
phone allocation in the U.S. would have 
on amateurs in other countries. The actual 
reasonings of the Commission in refusing 
the application are shown in the section of 
the judgment that follows: 

Section 6: “After weighing up the com¬ 
ments the Commission on January 27, 1960, 
extended the A-3 (radio telephony) sub¬ 
allocation in the 14 Mc/s band from 14200 
—14300 Kc to 14200—14350 Kc. It was 
recognised that foreign amateurs who oper¬ 
ated almost exclusively in the 14300—14350 
sub-band would surely be driven to the low 
end of the band, i.e., between 14000 and 
14200 Kc. While this would add to the 
interference to U.S. amateurs operating with 
A1 (radio telegraphy) emission in this lower 
portion of the band the Commission deter¬ 
mined that the increase in A3 operation in 
the 14 Me band warranted an additional 
50 Kc for such operation.” 

Section 7: “The instant petition would 
crowd even further those employing A1 
emission in this band, resulting in addi¬ 
tional interference. Communication needs 
of radio telegraphy operators and of those 
located in foreign countries have not 
diminished in the past two years. Expan¬ 
sion of the radio telephony sub-allocation 
in this band at the expense of these groups 
does not appear to be in the public interest 
at this time.” 

DX Forum 

'THE DX forum at the ARRL National 
* Convention held at Portland, Oregon, 
this year provided some solid thinking for 
future DX working. They hoped to elim¬ 
inate some of the chaos existing on the 
DX bands, especially as experienced in the 
U.S.A. They were practically unanimous 
for a return to incentive licensing. At some 
future date they hoped for a reinstituting 
of a merit system for reserved frequencies 
for qualifying amateurs. They approved of 
U.S. Sidebanders increasing operational use 
of the 14200 Kc/s end of their telephony 
allocation. They will try, too, to influence 
DX SSB phone stations to operate below 
14200 Kc/s and to listen from that fre¬ 
quency into the phone band. They consider, 
in view of the increasing number of SSB 
operators on 14 Mc/s, that such a move is 
practically inevitable. They also want all 
stations handling phone traffic-relay mes¬ 
sages to restrict their operation to a seg¬ 
ment 14325 to 14350 Kc/s. 
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4 BIG STEP FORWARD 



M.B.H . Pickup Arm using "Equidyne" principle 
for accurate Centre Groove Tracking. 


THE M.B.H. EQUIDYNE 
ISTEREO-MONO PICKUP 

9 Vertical and lateral compliance equal to each 
other at 22 x 10-6 Dyne/cm. 

• Effective tip mass 0.4 mgm. 

• Frequency response 15 c/s to 15,000 c/s. 

• Channel separation 25 db at 1,000 c/s. 

• Output level of high impedance heads 
3 millivolts per cm/sec. 

• Tracking pressure in MBH equidyne arm not 
more than 3 grammes. 

• Stereo and mono heads have identical output. 

• Heads supplied with diamond stylus for long 
life. 


WILLIAM WILLIS A CO. PTY. LTO. 

428 ELIZABETH STREET, MELBOURNE. Phone 34-6539. 




PROFESSIONAL QUALITY 

COMMUNICATIONS RECEIVER 

Model HE-30 

Designed for today's crowded amateur bands 
and the discerning Short Wave Listener, the 
new LAFAYETTE HE-30 offers outstanding 
Bandspread, Selectivity and Sensitivity to make 
one of the best general coverage bandspread 
receivers ever priced below £150. 

• TUNES 550 KCS TO 30 MCS IN FOUR BANDS. 

• BUILT-IN Q-MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METRES. 

• STABLE OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 6AV6 Q- 
multiplier/BFO, 2 x 6BA6 IF Amplfier, 6AV6 Det- 
ector/AF Amplifier/ANL, 6AQ5 Audio Output, 
5Y3 Rectifier. 

MAINS SUPPLY—230-240 volts AC 


he-30 £84/15/- 

(F.O.R.) including Sales Tax 

(Also available for a small deposit and 
low monthly payments.) 


TRADE-INS ACCEPTED 

FOR IMMEDIATE DELIVERY ANYWHERE 
SEND CHEQUE WITH ORDER, OR PHONE, 
WRITE OR CALL FOR DETAILED INFORM¬ 
ATION. 


Sole. Australian Distributors 
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AID FOR YOUTH RADIO SCHEME 


(c) Members of Divisional Committees 
shall be appointed by Divisional Councils. 

(d) Local Committees shall be responsible 
to Divisional Committees. 


The Youth Radio Club Scheme of the WIA has received tremendous 
support throughout the Commonwealth. It has been necessary in some 
divisions to decentralise the organisation and so relieve headquarters 
personnel of excessive administrative work. 


gECTIONS and branches of the WIA now 

have their own sub-committees dealing 
with the Youth Radio Club Scheme. Since 
the original announcement of the Federal 
endorsement of the scheme from experience 
gained many phases have been streamlined 
and detailed procedure laid down for the 
issuing of certificates, examinations etc. 

The following information prepared by 
the committee covers the administrative side 
of the scheme and necessary details for 
any persons organising Youth Radio Clubs. 

1. INTRODUCTION: The Youth Radio 
Club Scheme was developed by the New 
South Wales Division of the Wireless Insti¬ 
tute of Australia towards the end of 1961 
and was presented as a working scheme to 
the Federal Council of the Institute at its 
Annual Conference in Perth in 1962 as 
the basis for an Australia-wide project. This 
scheme is the latest addition to the various 
educational activities of the Institute, which, 
by thei terms of its “Memorandum and 
Articles of Association,” is committed to 
providing “information, instruction and ad¬ 
vice on matters pertaining to radio com¬ 
munication” and “to encourage and assist 
all persons interested in any or all aspects 
of Amateur Radio . . . and to promote 
the extension of interest and active par¬ 
ticipation ... in such pursuits.” 

2. OBJECTIVES: (a) To develop in young 
peoplee an interest in radio and electronics 
which can be pursued as a vocation or as 
a hobby throughout life; 

(b) To provide secondary school students 
with a hobby activity which will reinforce 
their school studies in science and mathe¬ 
matics; 

(c) To guide into vocations in radio and 
electronics young people, who, through par¬ 
ticipation in Youth Radio Club activities, 
will enter those employment fields with in¬ 
terests and aptitudes already established; 

(d) To assist present and future leaders 
and instructors of Youth Radio Clubs by 
providing ready-made programs of activity; 

(e) To co-ordinate the activities of present 
and future Youth Radio Clubs and to pro¬ 
mote co-operation and interchange of ideas 
among Club Leaders; 

(f) To combat juvenile delinquency by 
providing an absorbing hobby activity which 
will ensure that members of Youth Radio 
Clubs are too busy and interested to engage 
in anti-social activities; 

(g) To co-operate with schools and youth 
organisations in fostering Youth Radio 
Clubs; 

(h) To give encouragement and recog¬ 
nition to Youth Radio Club members who 
attain certain specified standards of skill 
and knowledge in the fields of radio and 
electronics; 

(i) To increase the membership of the 
Wireless Institute of Australia by encourag¬ 
ing Youth Radio Club members to continue 
their associations with the Institute by be¬ 
coming financial members after terminating 
membership of Youth Radio Clubs. 

3. RADIO PROFICIENCY CERTIFI¬ 
CATES:, (a) To provide incentives and to 
give due recognition to members’ skills and 
knowledge, the Institute has introduced a 
system of Radio Proficiency Certificates on 
a graded basis at the following levels: 

(i) Elementary 

(ii) Junior 

(iii) Intermediate 

(iv) Senior 

(v) Advanced. 

(b) As the scheme develops and necessity 
is demonstrated, additional Certificates may 
be introduced to cover other activities 
associated with Youth Radio Club training. 


(c) Radio Proficiency Certificates may be 
awarded to the following classes of candi¬ 
dates: 

(i) Associate Members of the Institute, 

(ii) Financial members of affiliated 
branches, sections and clubs, 

(iii) Registered members of Youth 

Radio Clubs, 

(iv) Registered non-Club participants. 

(d) Radio Proficiency Certificates are 
awarded in three grades, based on the re¬ 
sults gained by candidates in the written 
examinations. A pass mark is 70 per cent 
of the possible marks. “Pass” Grade Cer¬ 
tificates are granted to candidates who gain 
from 70 to 79 per cent; “Credit” Grade 
Certificates are granted to candidates who 
gain from 80 to 89 per cent; “Honours” 
Grade Certificates are granted to candidates 
who gain from 90 to 100 per cent. 

4. YOUTH RADIO CLUB COMMIT¬ 
TEES: (a) To conduct affairs relating to the 
Youth Radio Club Scheme, the Divisional 
Councils of the Institute have convened 
Youth Radio Club Committees, hereafter 
referred to as Divisional Committees. In 
addition. Divisional Councils may request 
or direct branches, sections and affiliated 
Clubs to convene local committees to ad¬ 
minister Youth Radio Club matters within 
their areas in accordance with policies de¬ 
termined and directives issued by the 
Divisional Councils and the Divisional Com¬ 
mittees. 

(b) Divisional Committees shall be under 
the chairmanship of Divisional Education 
Officers. 


5. REGISTRATION OF YOUTH 
RADIO CLUBS: (a) To enable Youth 
Radio Clubs to participate in Institute 
activities, such Clubs must be registered with 
their respective Divisional Committees. 

(b) Registration may be effected by written 
applications from Club Leaders to Divi¬ 
sional Committees. Applications must re¬ 
quest registration and must include the 
names of Club members, office bearers, 
instructors’ qualifications, postal address, 
Club name and such other information as 
may from time to time be specified. Appli¬ 
cations for registration of School Radio 
Clubs must be signed or countersigned by 
School Principals. 

6. REGISTRATION OF NON-CLUB 
PARTICIPANTS: (a) To meet the needs 
of boys who are interested in radio but 
do not belong to Youth Radio Clubs, pro¬ 
vision is made for their registration as 
“non-club participants.” As such, they are 
entitled to present themselves as candidates 
for the various Radio Proficiency Certifi¬ 
cates and to engage in other suitable acti¬ 
vities arranged by the Institute. 

(b) “Non-Club Participants” should sub¬ 
mit their applications for registration to the 
Divisional Committees or Local Commit¬ 
tees. Applications must be in writing and 
must give applicants’ names, addresses, 
ages, educational standard, and must nomi¬ 
nate some suitable adult person with tech¬ 
nical qualifications in radio to supervise 
their written examinations and to assess 
their constructional and oral tests. Licensed 
amateurs, radio servicemen and school¬ 
teachers are suggested for this purpose. 

7. FEES: (a) No fees are payable to the 
Institute for registration of either regis¬ 
tered Youth Radio Clubs or of Non-Club 
Participants. No fees are payable for issue 
of Radio Proficiency Certificates. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 12^ p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2624, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials —— from £3/12/6 each plus 121 per cent sales tax. 

Amateur —— from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available . 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel , Box 2702, Auckland 

^^ins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5.4 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A. E. Harrold Pty Ltd Messrs> Unlted Radio Distribu- 56 Collins St., HOBART and 
123-125 Charlotte St., * or * P»y- Ud., 29 St. John St., LAUNCESTON 

BRISBANE |75 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Ecstgote St, Ookleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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SPECIALS SPECIALS 

Dial Light Globes, Mazda, 91 box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Magnetic Relay Switch, 20a, 24v, . . 10/ 
Egg Insulators, 1J" x 1” .. .. 9d each 

300 ohm TV Ribbon.1/ yard 

Three-Core Domestic Cable . . 2/3 yard 

Hook-up Wire, 10/010, red, black and 
green . . .. 4d yard, 30/ 100yd roll 
Earphone Inserts, actuating diaphragm 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Co-ax Connectors.2/6 

Pye Co-ax Connectors.4/ pair 

English Co-ax Connectors, plug and soc¬ 
ket, suit 3/8” cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC11.2/6 

Crystal Sockets, FT243 and miniature, 2/9 
Jack Boxes, SCR522 type, containing 10K 
pot and knob. Size 33 x 11 x 2 . . 3/6 
AR8 Cables, 10ft long, 8-pin plugs 

attached.10/ 

Low Impedance Headphones, 12/6 pr. 
SCR 522 28v Genemotor power supply, 
20/. 5/ packing fee. 

English Filter Chokes, 40 mA., 100 ohm 

resistance.3/6 each 

Carbon Microphones.12/6 each 

Vibrators, Oak/M.S.P. 6v, synchonous 

7-pin AV5211R.£1 each 

Octal Plug and Socket, American Am- 
penol, in metal screw case .. .. 8/6 set 
“Scope** Soldering Iron, to clear .... 55/ 
complete with transformer .. .. £5 

Ceramic variable condensers, small. 5 to 60pg. 

V*in shaft.28/- 

Ceramic Viin shaft couplings.3/6 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/81n diam., in 

25yd rolls, 45/- a roll or 2/- a yard. 

Coaxial Cable 52 ohm UR43 3 16in diam., in 

12yd rolls, £ 1 a roll or 2/- a yard. 1 

Coaxial Cable 72 ohm UR70 3/16in diam. in 

27yd rolls, 39/6 a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3/16in diam., in 
12yd rolls, 19/6 a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit V4in 
coax cable Plugs, 4/*, Sockets, 3/6. 


A & R TRANSISTOR, DC-DC 
CONVERTER TYPE PS25 



Input Volts—12-14 V. D.C. 

Output Power—45 Watts maximum. 

Input Current-4.45 Amps. (13 V. In, 45 W. 

out). 

Output Voltage (at 13 V. in)—300 and 150 V. 
simultaneously. 

Output Current—130 mA. continuous (40 

Watts). 

150 mA. part Intermittent (45 Watts). 

Efficiency at full output—78% 

Frequency of operation—1,400 c/s. approx. 

Maximum ooerating temperature (i e. amb'ent 
air temp, at point of installation'—150 
degrees F. (approx. 65 degrees C.). 

Filtering: “HT plus High”—50 mV. or 0.02% 
ripple. 

Filtering: “HT plus Low”—Requires external 
filtering. 

L.T. and H.T. filtering Includes suppression of 
harmonics, allowing use of converter on 

sensitive receivers. 

Dimensions—5” A 4“ x IV approx. 

Mounting—Four-hole rear mtg. Complete unit 
easily removable from mounting base. 

Full instructions, circuit, connection diagrams, 

etc., supplied with each unit. 

PRICE: £17 10-. including tax. TO CLEAR. 

Model PS21 .£22/10/- 

POWER TRANSFORMERS 

150 aside 30 Ma. CT 6.3v 1.7A .. .. 32/6 

Power Transformers 225V. aside 50 Ma. C.T. 

6.3v. 2A. . . £1 

Power Transformers 250V aside 60 Ma 6.3v. 

1A. 6.3v. C.T. 1A.2/10/- 


NEW VALVES 


\ 


1A3 

1A5 

1C7 

1D5GT 

1D8 

1H4 

1H5 

1H6 

1K4 

1K5 

1K7 

1M5G 

1N5 

1P5 

1Q5 

154 

155 
1T4 
2A6 
2D21 
2X2 
3A4 
3AP1 
3Q4 
5V4G 


2/6 10 a £1 
5/ 5 a £ 1 

3/ 7 a £1 

5a £1 
3a £1 
5a £1 
5a £1 
5a £1 
5a £1 
5a £1 
5a £1 
5a £1 
5a £1 
10a £1 
5a £1 
3 a £1 


5a £1 


5/ 

7/6 
5/ 

5/ 

5/ 

5/ 

5/ 

5/ 

5/ 

5/ 

2/ 

5/ 

7/6 
10 / 

5/ 

7/6 
15/ 

5/ 

10 / 

25/ 

10/ 

15/. 

5Y3GT 13/9 
5Z3 17/6 

5U4/GB 14/6 
5763 22/ 

6A6 7/6 

6AG7 12/6 
6AJ5 7/6 3 a £1 
6AM5 (EL91) 10/ 
6AM6 (EF91) 10/ 
6B7 10/ 

6BE6 15/ 

5/ 

5/ 

5/ 

10 / 

5/ 

12/6 

10 / 

5/ 

Glass 2/6 

10 / 

5/ 5 a £1 

6K8G 20/ 

6K8GT 12/6 


6C4 

6C5 

6C6 

6C8 

6D6 

6F6 

6F7 

6F8 

6H6 

6J6 

6K7 


5a £1 
5a £1 
5a £1 

5a £1 


6L7 
6SA7 
6SC7 
6SF5 
6SH7 
6SS7 
6T7 
6V6GT 


5/ 

7/6 

7/6 

7/6 

4/ 

7/6 

7/6 

16/ 


5a £1 


3a £1 
5a £1 
3a £1 
3a £1 


6X5 15/ 

6Y6 5/ 5 a £1 

6CH6 2/6 
6J5GT 10/ 

6SN7GT 12/6 
6X4 12/6 

6V4 14/6 

7A8 2/ 11 a £1 

7C5 5/ 5 a £1 

EF50 valve sockets, 
EA50 valve sockets 


7C7 2/ 12 a £1 

7E6 3/6 7 a £1 

7W7 2/6 10 a £1 

12A6 4/ 6 a £1 

I2AT7 15/ 

12SAGT 10/ 

12AH7 5/ 5 a £1 

12C8 5/ 

12H6 3/6 

12J5 5/ 5 a £1 

12K8 5/ 5 a £1 

12SK7 5/ 5 a £1 

12SQ7 5/ 

12SR7 5/ 5 a £1 

14A7 3/6 7 a £1 

117Z6 5/ 5 a £1 

5/ 5 a £1 

5/ 5 a £1 

5/ 5a £1 
1/3 
30/ 

717A 7/6 3 a £1 

726A 10/ 

13/ 

7/6 3a £1 
10 / 

20 / 

15/ 


1625 

1626 
1629 
30 
35T 


955 

956 
958A 
2051 


80 

807 

808 
809 
815 
830B 15/ 

832A 19/6 
866A £1 

954 5/ 5 a £1 

5/ 5 a £1 

5/ 5a £1 
2/6 10 a £1 
5/ 

AV11 2/11 
DL75 2/6 10 a £1 
EA50 2/ 10 a £1 
EC91/6AQ4 10/ 

ECC33/6SL7 £1 
EF36 5/ 5 a £1 

EF39 5/ 5 a £1 

EF70 5/ 5 a £1 

EF72 5/ 5 a £1 

EF73 5/ 5 a £1 

EL41 10/ 

EY91 5/ 

OB2 30/ 
QQV06/40 97/6 

EF50 3/6 
RL18 7/6 3 a £1 
LU41 7/6 3 a £1 
VR53 5/ 5 a £1 

VR101 5/ 5 a £1 

VR102 5/ 5a £1 
VR103 5/ 5 a £1 

VR105 10/ 

VR136 2/ 12 a £1 
VR150 10/ 

VT25 5/ 

VT127 4/11 5 a £1 
VT501 7/6 3 a £1 
Y65 5/ 

KTW61 15/ 

ECH33 17/6 
EB41 12/6 
Ceramic 


3/6 

1/6 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals Minia¬ 
ture and FT243 . 50/ with socket. 

Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 


1N21 SILICON DIODES 

U.h.f. mixer, design freq. 3,060 Me. 

7/6 each, or 3 for £1. 


JAPANESE METERS 




MR-52 


MR-2P 


Meters 0-1 Ma. M065 3*4in round . . . . 35/- 
0-1 mA. square, 1 V5” hole, MR-2P .. .. 35/- 
MR-65 0-1 Ma. 3in square. 2‘/2in hole 

47/6 inc. tax 

MR-52 0-1 Ma. 2Viin square. 2in hole. 

£1 inc. tax 

MR2P. 0-500 microamp. lV5in square, lViin 
hole.37/6 inc. tax 


OA79 DIODES 

Well-known make. Brand new. 

To Clear — 2/6 each 

Crystal Earphones, suit Transistor radio . . 5/6 

Phone Plug on 2ft cord.2/6 

Bakclitc Phone Jacks.3/6 


AMERICAN POTENTIOMETERS 

American Bradley, 2” long, 14" shaft, 1” diam. 
Available in following sizes: 20.000 , 25.000, 

30,000, 50.000. 100,000, 250.000 ohms. 1 megohm. 
Vi meg and 2 megohm Bradley Potentiometers. 

Price 2/6 each. 


CRYSTAL MICROPHONES 

“Piezo” Crystal Microphones LM3 Lapel Type, 

small . 25/- 

“Piezo” Crystal Microphones SMI Hand Type, 

with plug. 27/6 

"Piezo” Crystal Microphones HM7 Hand Type, 

with plug .. . 32/6 

“Piezo” Dynamic Microphones DX29 Pencil 
Type, with Stand .... .... £4/2/6 

P.M.G. Carbon Microphone Inserts, new 5/- 
Empty Tap Reels, 7-inch. 8/-; 5in, S/6\ 3in, 4/6 
Left/Right Indicators, Type 1, 100 Microamp 

movement. . 25/- 


Cathode Ray Tube Sockets, VCR97 Type, New 

Bakelite . .. .... 10/- 

Morse Code. Buzzer Sets .. ^ . .. 12/6 
Latest W.I.A. Radio Amateur Call'Books 6/- 
Amateur Radio Station Log Books . . 5/6 

Slug Tuned 5.5 Me Video Coils. 16 

Scope Soldering Irons, De Luxe Model .. 57/6 

Scope Soldering Iron, Tips and Elements, 1/- 
each or 5/6 per packet of 6. 

Miniscope Soldering Irons . . .._. . 50/- 


BRAND-NEW RECORDING TAPE 
Well-known make, in cartons on 53-inch 
spools. 

Standard 850ft Plastic backing .. .. £1 
Long Play 1,275ft Polyester backing, 30/ 
DISCOUNT FOR QUANTITY 


SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.c. 20,000 ohms/volt, 
a.c. 10,000 ohms/volt. Ranges— 
d.c. volts: 6. 30, 120, 600, l,200v.: 
a.c. volts: 6. 30, 120, 600, l,200v. 
D.c. current; 60 uA., 6 mA„ 60 
mA., 600 mA, Resistance: 10K, 
100K, 1M. 10M ohms. Capaci¬ 
tance: 0.001-0.2 uF., 0.0001-0.01 
uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to plus 17 db. (0 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4>/8” x 614” x 2 W\ 

Weight: 1.31b. 

£9/10/ inc. tax. 



FERROCART POCKET MULTIMETER 

Model PT34 


l* & * 



Size: 3Y* x 2V5 x 1 >/4 inches. 
Complete with leads. 

61/ inc. tax. 


300 uA. movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000v. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
ohms. 



RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 


Established 1947. 


Postage. Parcels 3/6 per order. 
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(b) Club leaders may impose club fees 
at their discretion, provided that (i) effi¬ 
cient systems of recording payments and 
expenditures are maintained, and (ii) such 
records are available for inspection by 
direction of Divisional Councils. 

8 . EXAMINATIONS: Written examina¬ 
tions shall be conducted for all Radio Pro¬ 
ficiency Certificates from elementary to ad¬ 
vanced level. At the elementary, junior 
and intermediate levels local committees 
may be authorised to set and mark written 
examinations. At senior and advanced levels 
only Divisional Committees shall do so. 

9. EXAMINATION PROCEDURES: (a) 
Club leaders and instructors must ensure 
that candidates are up to the required stand¬ 
ard of skill and knowledge before submit¬ 
ting them for written examinations set by 
Divisional Committees or Local Commit¬ 
tees. 

(b) Candidates must complete satisfac¬ 
torily the specified constructional, oral and 
other tests before attempting the written 
examinations. 

(c) Club leaders must apply in writing 
to Divisional Committees or Local Com¬ 
mittees indicating that they have candidates 
ready for the written examinations. Such 
applications should include (i) names of 
clubs, (ii) numbers of candidates, (iii) levels 
of examinations, (iv) times, dates and places 
of examinations, (v) names and addresses 
persons to whom question papers should 
be sent. 

(d) Divisional Committees or Local Com¬ 
mittees shall prepare the required examina¬ 
tion papers and shall send them in sealed 
envelopes, which shall not be opened un¬ 
til the scheduled times for examinations‘to 
commence. 

(e) Worked papers shall be sent to Local 
Committees or Divisional Committees for 
marking. 

(f) For successful candidates, “Record of 
Tests Completed” forms shall be prepared 
and sent to club leaders, who shall record 
completion of the remaining tests and then 
send the forms to Divisional Committees 
or Local Committees, which shall prepare 
and dispatch the Radio Proficiency Certi¬ 
ficates. 

10. PROCEDURE FOR ISSUE OF 
RADIO PROFICIENCY CERTIFICATES: 

(a) Radio Proficiency Certificates shall be 
sent to school principals with covering let¬ 
ters in the case of School Radio Clubs; 
in other cases, certificates shall be sent to 
club leaders. It is expected that presen¬ 
tations of certificates shall be made at some 
suitable occasions, such as school assem¬ 
blies or Scout troop parades. 

(b) Radio Proficiency Certificates shall be 
signed by Divisional Presidents and Divi¬ 
sional Education Officers. 

(c) All Radio Proficiency Certificates 
awarded shall be given serial numbers, 
which shall be recorded on the certificates 
and in the certificate registers. 

11. CERTIFICATE REGISTERS: (a) 
Divisional Committees and Local Commit¬ 
tees shall maintain registers, in which shall 
be recorded all awards of Radio Proficiency 
Certificates. The Divisional Committees’ 
registers shall record (a) all certificates 
awarded by the Divisional Committees, and 

(b) all certificates awarded by Local Com¬ 
mittees. 

(b) Each quarter, Local Committees shall 
furnish to Divisional Committees lists of 
certificates awarded by Local Committees. 
Due dates for receipt of such lists by 
Divisional Committees shall be 31st March, 
30th June, 30th September and 31st Decem¬ 
ber. 

Beam Antennas 

Bill Leonard, W2SKE, over the VOA 
amateur radio sessions has in recent months 
been responsible for providing interesting 
information on beam antennas. He has 
been interviewing, on the weekly sessions, 
designers, construction experts and prom¬ 
inent amateur DX operators, all of whom 
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have provided valuable data. The B/cs 
which currently appear at 0745 and 0845 Z 
each Sunday, the second being a repeat, are 
best received on V 31 metres. They are very 
interesting and provide an opportunity to 
keep informed on the latest developments 
in amateur radio equipment. The ultimate 
in practical beams, according to KH6IJ, is 
a four-element wide-spaced Yagi on 14 
Mc/s with a 40-foot boom; currently Arie, 
VK2AVA, is using one with excellent 
results. 

TV Series 

J)ON CORDRAY, WA6MSE, is still 
developing his TV series on amateurs 
and amateur operation named “The World 
Is Yours.” The series should be of great 
interest to all amateurs and will be an ex¬ 
cellent opportunity to show to the public 
the true working of the amateur service, a 
valuable public relations project. Don has 
been an active amateur since 1926 and is 
well qualified to produce such a series. He 
is recognised as one of the outstanding 
announcer/producers on TV in western 
U.S. Perhaps one day we will view the 
series out here. 

FCC and 14 Me. 

QUITE an amount has been written in 
overseas journals, besides being the 
subject of countless QSO’s, on the decision 
of the ARRL not to provide recognition for 
DXCG tallies for telephony contacts made 
between 14,000 and 14,100 kc/s. In gene¬ 
ral, most of it has been critical of the de¬ 
cision, not that the writers or commentors 
were in favour of telephony operation in 
this segment of the band, but that they 
were against the framing of any rule that 
cuts across the liberties in countries that 
have no specific allocations for telephony 
operation. In fact, the ruling can only 
be directed against DX operators overseas. 
While CW supporters appreciate its merit, 
it would seem that the problem could have 
been handled in a more diplomatic man¬ 
ner. 

In the past, most phone stations have 
not operated above 14,100 kc/s, mainly 
due to recognition of a gentleman’s agree¬ 
ment on that score. Not many amateurs 
would be in favour of general telephony 
operation in the 14,000-14,100 kc/s seg¬ 
ment and, in fact, very few operators do 
use these frequencies for phone' except in 
Central and South America. Many ama¬ 
teurs expressed the opinion that the ruling 
was directed against the operation of some 
of the DX-peditions who provided tele¬ 
phony, mainly SSB, contacts on the low 
end of the 14 Mc/s band. 

The DX Century Club is a domestic 
award of the ARRL and undoubtedly they 
can make what changes they desire to the 
rules. There are many amateurs through¬ 
out the world who use the DXCC lists and 
honour roll as their DX yardstick, hence 
the world-wide reaction to the decision. It 
is still not clearly understood how the 
DXCC organisers will check the frequency 
from the QSL cards submitted for confir¬ 
mations. It would not be a surprise, in 
view of the widespread opposition to the 
ruling, that some modification will be forth¬ 
coming. 

3.5 and 7,6 Me. 

J^OLLOWING rather good conditions on 
160 metres during our winter, ama¬ 
teurs were rather disappointed with those 
experienced later in the year, when 160 
and 80 metres did not provide the antici¬ 
pated DX. The usual openings on 80 
around the equinox were not recorded 
across the Atlantic. It is hoped that the 
LF bands will improve and the March/April 
period will provide the usual DX. 

Currently, W1BB is working on a theory 
that the 160-metre band opens better to 
the southern hemisphere during his sum¬ 
mer, our winter. Static levels here during 
much of spring and autumn makes opera¬ 
tion practically impossible. If the static 
levels experienced in countries with active 
stations on 160 metres north of the equator 
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are lower, even in summer, some good 
DX could possibly be. worked. 

Sometimes band activity at the required 
times is the problem. If there was any 
doubt that the LF DX bands were not 
improving as the sunspots are on the de¬ 
cline, it was removed during the A.R.R.L. 
sweepstakes. At times, during the compe¬ 
tition in the evenings, the lower ends of 
7 and 3.5 Mc/s were just a mass of W 
signals. Normally, there would only be 
an odd DX signal coming through, and 
it only shows that not too many Ws are 
prepared to stop up after midnight unless 
for some special event. Masses of signals 
appeared, too, during the CQ world-wide 
contest. 

QSL Club 

NEW departure in the QSL Business 
was announced in CQ Magazine with 
the forming of the “Continental QSL Club, 
Inc.” For three dollars a year U.S. and 
Canadian amateurs can join the club, and 
facilities are also open to SWL in the 50 
U.S. States and Canadian provinces. There 
should be quite an annual saving in post¬ 
age for members, and now cards will be 
received, sorted and dispatched to any spot 
in the U.S. and Canada by the club. The 
present QSL service provided by the 
ARRL only covers incoming DX cards 
where they are held at the various QSL 
bureaux pending claiming by the amateurs 
concerned. There is no outward QSL 
service, as provided by Divisional QSL 
Bureaux here in VK. Currently, W and 
VE stations have to post outwards cards 
direct or to overseas QSL bureaus. Per¬ 
haps the club will extend their services to 
cover DX cards, too—under the present cir¬ 
cumstances it looks like a good investment. 

DX Century Cluk 

'T'HE ARRL’s DX Century Club was 
-*• founded just 25 years ago. Those ama¬ 
teurs who appeared on the original honour 
roll will be remembered by old-timers, and 
some of them are still active today. The 
original listing showed Frank Lucas, 
W8CRA 112; Doug Borden, W1BUX 105; 
Jeff Borden, WITW 104; Henry Sasaki, 
W6CXW 101; and Ham Whyte, G6WY 
100. All their signals were world-famous 
at the time. In that year, too, the IARU 
issued its 5,000th WAC certificate. 


GET YOUR 

AMATEUR 

LICENCE 

The N.S.W. Division of the Wireless 
Institute of Australia will commence a new 
scries of classes for the A.O.C.P. on Feb¬ 
ruary 13. 1963, at the Wireless Institute 

Centre. 14 Atchison Street, Crow’s Nest. 

Lectures will include telegraphy instruc¬ 
tion enabling the applicant to obtain the 
FULL CERTIFICATE. 

Classes will be held on Monday and 
Wednesday evenings from 6.30 to 9 o’clock, 
and running through till December 18 in 
readiness for the January. 1964. examina¬ 
tions. 

Course Fee: £7/7/ per term or 
£20 cash (three terms). 

Intending students should apply in writing 
to the Course Supervisor. 

COUNTRY CLIENTS are reminded that 
we have the Correspondence Course details, 
obtainable from the Wireless Institute 
Centre. Crow’s Nest. 
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ASTRO 

COMPASS 

This R.A.F. in¬ 
strument can be 
used for obtain¬ 
ing direc tion 
from sun or stars 
or it can be 
adapted for 
astronomical stud¬ 
ies, land level¬ 
ling, etc. 59/6. 
(5/- Delivery to 
Rail.) 


BARBERS 7 

SCISSORS 

Brand new,' as used by 
professional hairdressers. 
7/11. (Pack and Post, 
2 / 6 .) 

RECORDING 
TAPE SPLICERS 

Slick, clean way to splice 
your recording tape. 
22/6. (Pack and Post, 
2 / 6 .) 


TELEPHONE 

HANDSETS 

Standard telephone re¬ 
placement sets suitable 
for adapting to your own 
internal telephone system. 
19/6 each. (Post, 8/6.) 


POCKET TYRE 
GAUGE 

American “Schrader” 
brand tyre gauge, reads 
up to 1201b pressure per 
square inch. 9/6. (Pack 
and Post, 2/6.) 

SPARK PLUG 
SUPPRESSORS 

Halts interference to your 
car radio. Set of seven 
for a six cylinder car. 
6/6 or 1/9 each. (Pack 
and Post, 1/6.) 

SPARE TAPE 
SPOOLS 

3-inch Spools, 3/3 

5%-inch Spools, 5/6 
7-inch Spools, 5/11 

1016-inch Spools, 7/6 


METERS 

BRAND NEW, BEST QUALITY 

3iin 0.10 milliamps . 55/ 

3£in 0.1 milliamps . 50/ 

3£in 0.30 volts, AC or DC ... 55/ 

3£in 0.1 amp, AC or DC . 55/ 

3iin 0.10 amp, AC, DC . 55/ 

3iin 0.5 milliamps . 50/ 

3fin 0.100 milliamps. 55/ 

3iin 0.15 volts, DC . 55/ 

3£in 0.300 volts, AC . £3/10/ 

3iin 0.5 amp, AC, DC .... 55/ 

liin 10.0.10 ampmeters . 12/6 

_Post 2/._ 

HOME MINING SETS 

For Physical Culture and Muscle Building 
Spring Hand Grip Chest Expander and 
Skipping Rope. 

£2/5/- 

Pack, and Postage, 6/. 


NAVIGATIONAL 

COMPASS 



Liquid damped 
compass for 
small boat. 
Double chrom¬ 
ed for absolute 
rust protection. 

£4/17/6 
(Pack, and post 
4/6). 


Shielded Bell Transformers, 5.8 

volts. From 230 volts. NEW, 22/6 
Post, 3/. 

MICROSCOPES 

Senior Student’s 
Microscope. 750 
magnification, twin 
lens, triple turret. 

£6/19/6. Post 8/6. 

INTERMEDIATE 
STUDENT’S 
MICROSCOPE 

300 magnification 
through single lens 
and triple turret. 

£2/15/-. 

(Post, 8/6.) 

POCKET 
MICROSCOPE 

Clips inside the 
pocket like a foun¬ 
tain pen. Supplies 
50 magnification. 

15/9. (Post, 1/-.) 



MANIFOLD 

PRESSURE 

GAUGE 

New, read 20 inch vacuum, 
70-inch pressure. Checks 
engine efficiency to im¬ 
prove fuel consumption. 
25/-. (Post 3/6.) 

AUTO 

Temperature 

GAUGE 

Fahrenheit scale, reads 100 
to 220 deg. Complete with 
lead. 80 inch, 

£2/5/-. 

(Post 4/6.) 


CAR TURN 
INDICATORS 

2 front, 2 back lights, 
shift lever and blinker 

59/6 Post 5/- 


EYEGLASS 

ON 

HEADBAND 



Headband adjusts to 
any size. Suitable for 
watchmakers, hobby¬ 
ists, etc. 18/6. 

(Post 2/6.) 


MAGNETIC CAR 
ASH TRAYS 

17/6 Post 2/6. 



WALTHAM 

TRADING CO. 

229 ELIZABETH ST. 
MELBOURNE 

96 OXFORD ST. SYDNEY 
243 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


JEWELLERS’ 

SCREWDRIVERS 

Set of five in plastic 
wallet. 

13/9. 

(Post, 6d.) 


ARMY CLINOMETER 

For grading, levelling, 
etc. Supplied in leather 
carrying case. 

15/6. 

(Post, 4/6.) 


INTER-COMM SET 



Simple to operate. 
Just join two wires 
from one room to the 
other and there you 
have it. Set com¬ 
prises of two head¬ 
phones, two micro¬ 
phones and two 
microphone trans¬ 
formers. 

33/9. 

(Pack and Post, 5/-.) 



AIR COMPRESSOR 

“Gale” aircraft compressors, 
suitable for tractor tyre inflation, 
etc. Builds pressure up to 4501b 
per square inch. 

£5 

(5/ delivery to rail). 


HYDRAULIC 

PUMPS 

Build pressure to 1,000 lbs. per 
square inch. Suitable for the 
operation of hydraulic rams, 
high pressure sprays, etc. £6. 
(5/- Delivery to Rail.) 



MUSIC BOX 
MOVEMENTS 

Famous tunes available in these top 
quality Swiss movements. THE BLUE 
DANUBE, SANTA LUCIA, LIME¬ 
LIGHT, LILY MARLENE, ANNI¬ 
VERSARY SONG. 30/- each. 

(Post, 1/6.) 

CRYSTAL MICROPHONE 



Suitable for tape recorders, public ad¬ 
dress systems, etc. Lapel microphone, 
22/6. Pencil microphone (as illustrated) 
45/„ Desk microphone (with on and 
off switch), 50/-. Guitar pick-up 
microphone, 17/6. Dynamic micro¬ 
phone, on stand, 45/-. Lapel micro¬ 
phone, 25/-. Crystal microphone, on 
stand, 39/6. 

(Pack and Post, 3/6.) 

RUCKSACKS 

Strong, roomy hiker’s rucksacks with 
side pocket and adjustable shoulder 
straps, 59/6. (Two pockets) 69/6. 
(Three pockets) 99/6. (Three pockets 
and aluminium frame). 

(5/- Delivery to Rail.) 


GAS MASKS 

Make excellent dust 
masks. War issue type, 
as issued to civilians. 

7/6. 



TELEPHONES 


Ideal for office 
to store com¬ 
munication. Far 
cheaper than 
normal P.M.G. 
extension, no 
yearly rental, 
either. £4/9/6. 
(5/- Delivery to 
Rail.) 


MAKE YOUR OWN 
ELECTRONIC 

REVOLUTION 

COUNTER 

VERY LIMITED STOCKS 
WE SUPPLY 

SUITABLE EX-AIRCRAFT 

MEIER, MOVEMENT 
AND CIRCUIT 

3" DIAL 50/- 

2" DIAL 39/6 

Postage 5/- 


BINOCULARS 



8 x 30, £8/19/6; 10 x 50, £14/17/6; 
16 x 50, £14/17/6; 7 x 50, £14/17/6 
8 x 40, £14/17/6, Giant sized binocu¬ 
lars, as used by forestry, fire look¬ 
outs, race callers, etc., £39/10/. 
(Pack and Post 8 / 6 .) 
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\ 


COMPASS 


Suitable for the man on 
the land with land divid¬ 
ing, fencing, etc. Also 
for bu^hwalkers. 

OIL DAMPED. 

£ 8 / 10 /- 

DRY CARD, 

£1/19/6 

(Pack and Post 3 6.) 




TELEPHONE 

Modern transistorized 
talk-back telephone, 
press-button buzzer to 
call either end, two 
units supplied with 
wire. All for £8/8/- 
the pair. Never before 
at this price. 



HEADBAND 
SPOTLIGHT 

Chrome plated spot¬ 
light which fastens 
around your forehead. 
Leaves you with both 
hands free for shoot¬ 
ing, cave exploration, 
etc. Complete with five 
batteries and container. 
45/- (Pack and Post 
3/6). 


NEW YEAR BARGAINS 

Cinema^ Screens, 3ft x 3ft, folding, with carrying 
case. 59/6. Post, 4/6. 

Air Beds complete with pillow. Never before 
at 38/6. Post, 2/6. 

4in Magnifying Glass, hangs around neck. Ideal 
for reading, knitting, etc. 25/-. 

Fire Extinguisher. Take one on your camping 
holiday or carry one in car. 27/6'. Post. 2/6. 
Por the Camper, Sleeping Bags: Standard. £. 3 / 5 /; 
With Hood, £3/19/6; With Hood and Zip, 

£4/12/6; Orion Filled, with Hood, £5; With 

Hood and Zipp, £6/10/-. Post. 7/6. 

Illuminated Screwdrivers. With inbuilt battery 
container handle. The light follows the shaft 

directly down on to your work. 14/6. (Pack 
and Post, 2/6.) 

Car Compass. At last! A really inexpensive 
car compass. Oil-damped and suctions to your 
dashboard or windscreen. 25/-. (Pack and Post, 
2 / 6 .) 

Miniature Motors. Ideal for operating your model 
cars, trains, boats, etc. Model No. 45. 8/6; 

Model No. 55. 10/6. (Pack and Post, 1/6.) 

Tubular Transistor Speakers. Latest on the mar¬ 
ket for transistor radios. This speaker will am¬ 
plify your tran. radio in your car. at parties, etc. 
50/-. (Pack and Post. 4/6.) 

230-Volt AC Large Alarm Homs. Can be heard 
in country for miles. Also useful in city for 
burglar alarms or knock-off whistle. £3/15/ for 
Horn. £4/15/ complete with alarm system. 
Post, 10/. 

Fountain Pen Torch, complete with batteries. 
11/6. Post, 2/6. 

Tablet Fuel Stove for Camping, complete with 20 
tablets, 10/6; Extra 20 tablets, 4/. Post, 2/6, 1/-. 
Waterproof Torches. These torches are fully 
rubber encased and suitable for use under-water. 
Convletc with wrist strap and batteries, 21/, 
Pack and Post, 2/6. 

Waterproof Underwater Wrist Compasses. Espec¬ 
ially made for skindiving. 22/6. Post, 2/6. 

Map Readers. The model (1) has measurements 

in miles, kilometers and nautical miles. Model 
(2) has those measurements on one side and a 
handy compass the other. 17/6 and 19/6 re¬ 
spectively. (Post, 1/6.) 



BACK IN STOCK 

SUPER SANWA 
MULTIMETER 

Suitable for finding elec¬ 
trical faults in household 
appliances, garage equip¬ 
ment, etc. 2,000 ohms per 
volt sensitivity. Reads 0 
to 1.000 volts AC. DC. 

Also 0 to 50 mill, and 0 
to 500 micro amp and 
plus and minus 20 deci¬ 
bels, £5/19/6. (Pack 
and Post 8/6.) 

MODEL No. TK70: Sensitivity 20,000 ohms per 
volt AC. 9,000 ohms per volt DC. 0-20,000, 
0-200,000. 0-2 (Mcr.) ohms, 500 micro — 10 
milliamp. Decibels — 2 to +22. £7/10/-. 

(Post 8/6.) 

YT57: 4,000 ohms per volt AC/DC, 0 to 20,000 
ohms, 0 to 2 meg ohms. AC voltage to 1,000 
Current; 250 microamp — 25 micro to 250 
milliamp. Decibels — 5 to + 10. 0 to 

+ 20. £4/15/-. (Post 8/6.) 

TELEPHONE WIRE 

New 2-mile reels (cartage to rail 5/). 

£5/19/6 


NEW! FIRST ON 
THE MARKET 

230 VOLT 
HOBBY MOTOR 

Works direct from 240 
volt supply. Ideal for all 
your hobbies. Complete 
with spring loaded, regu¬ 
lated drive shaft. 19/6. 
(Pack and Post, 3/6.) 


MICROMETERS 



WALTHAM 

TRADING CO. 

MAIL ORDERS 

P.O. BOX 5234 ELIZABETH 
St. MELBOURNE 

P.O. BOX 22 CROWN ST. 
SYDNEY 

P.O. BOX 36 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


PEDOMETERS 

Measures walking 
distance in miles 
and fraction thereof. 
£ 3 / 19 / 6 . Post 2/-. 


STEREO 

HEADPHONES 

3.5 ohms, 27 / 6 . 
Useful monitoring 
or use by deaf 
people. Post 2/6. 


NEW CRYSTAL SETS 



Ready-made — ready for use. Complete in 
plastic case with station tuning dial, aerial and 
crystal earpiece, 37/6. (Pack and Post, 4/6.) 


NEW 

Complete Morse 
adjustable Key and 
Shielded Buzzer 
Set mounted on 
bakelite. 

29/6 
Post 4/6 



Top quality English micrometers. 0 to 
1 inch, 18 / 6 . 1 to 2 inch, 22 / 6 . (Pack, 

and Post 2/6.) 



WHIP AERIALS 

From ai whip aerial you can make 
a top-class spring steel fishing rod. 
Also suitable for truck wireless 
masts, etc. 3 sections, total 12ft 
length. 22/6. (5/- Delivery to Rail.) 

22/6 


NEW MINIATURE "POPPET' 
TAPE RECORDERS 


Hurry! Stocks 
are dwindling. 4 
Transistors, sup¬ 
plied with spools 
and tape. Cheap¬ 
est ever. 

£ 16 / 19 / 6 . 
(Pack and Post 
10 /-.) 



PLESSY PUMPS 



Fuel pump and motor as used by Rolls-Royce in 
Will deliver approximately 30 gallons of fuel 
(5/- Delivery to Rail.) 


their jet engines, 
per hour. £5. 


VACUUM PUMP 

Makes excellent fuel pump and will deliver 
approximately 400 gallons per hour. 
£3/10/-. (5/- delivery to rail.) 
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EXCLUSIVE TO RADIO HOUSE PTY. LTD. 

MODEL RH-50 

Modem Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2*3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 

leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 22in. 
Weight: 1.41b approx. 

PRICE £15/10/- 

Including Sales-Tax. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

PRICE £11/17/6 

Including Sales-Tax. 

MODEL RH-5 j 

* High sensitivity-20,000 Ohms/1 

V DC, 10,000 Ohms/V AC. 1 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: O.OOOluF-O.OOS'uF, 

005?iF-lt/F. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i” x 51 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

PRICE £9/-/- 

Including Sales-Tax. 


Phone 61-3086 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 

DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 

Capacitance: lOuF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

PRICE £7/10/- 

including Sales-Tax. 


MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 31” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms. 3 k, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

PRICE £12/5/- 

Including Sales-Tax. 


MODEL RH-114 

4,000 Ohms/V Multimeter. 

FEATURES: 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 

1000V. 

DC Current: 0-10, 0-250. 

Resistance: Ranges Centre Scale 
0-20.000 Ohms 200 Ohms 
0-2Megs. 20000 Ohms 
Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 

Dimensions: 32” x 42” x 12”. 

Net Weight: 0.91bs. 

PRICE £5/-/- 

including Sales-Tax. 
with Lealherette Case. £6. 

MODEL RH-955 SPECIFICATIONS: 

50,000 OPV SENSITIVITY 

^Sensitivity: 200 ohms 0-0.2 megs. 2.0< 

50.000 ohms per volt DC 0-2 megs. 20,000 ohms 0-2 

5 000 ohms per volt AC 0.2 megs. 

*6 Ranges: Decibels: —20 plus 46. 

DC voltage: 0-2.5-10-50-250-1000 db 5 ranges (0 db lm 
volts. 600 ohms). 

AC voltage: 0-2.5-10-50-250-1000 ^Dimensions: 7in x 5’4in 
volts. With Plastic Pouch Test Lc 

DC current: 0-100 uA. 0-10-100- *Meter sensitivity: 20uA. 

500mA. 10 Amps, (all at 250mV) ddipc ei a / it/z 

Resistance: PRICE £19/17/6 

Ranges Centre scale 0-20.000 ohms Including Sales Tax. 


TOKORDER PORTABLE 


4-transistor tape recorder with 
built-in speaker, si/c 8 l A x 6 x 
2-V4in, weight 2Vi\b £17 17 , 
complete with batteries, micro¬ 
phone, ear phone and tape. Double 
track, recording time 20 minutes. 


MODEL RH-955 

RADIO HOUSE PTY. LTD. 


NOTICE—New Address 
308 Pitt St. NOW OPEN 


308 PITT STREET, SYDNEY. Also of 760 George Sh, ond 6 Royal Arcade. 


A* Hi 
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ON SHORTWAVE - By ART CUSHEN 


Radio Canada Starts DX Session 

A session of news for the short wave listener has been commenced by 
Radio Canada t Montreal, on a fortnightly basis, in its International 
Service. It is presented in several languages. 


'J'HIS new session meets the request of 
listeners around the world as, in the 
past, much of this information on Radio 
Canada has been carried in the “Listeners 
Corner” session each Monday. 

The program took the air on De¬ 
cember 1, and is on the air every 
fortnight. It is designed to give short wave 
listeners a lively picture of the Radio 
Canada International Service, and to answer 
the many questions, which come in about 
the broadcasts from Canada. The English 
language version of the program will be 
given by S. D. Duke, Supervisor of Engine¬ 
ering of the International Service. 

The new session will be broadcast in the 
regular English session on Radio Canada, 
and is heard in all transmissions. The 
session to Australia and New Zealand is 
broadcast in the session 0825-0905, and the 
frequencies are 9630 and 5970 Kc. The 
sessions for January will be on the 12th 
and 26th; 

Transmission to other areas are: To 
Africa, 1830-1915 on 15320, 11720 and 
9630 Kc; to Europe 2045-2130 on 15320, 

11720, 9630 Kc; Caribbean 2300-2330 on 
15190, 11720, 9655 Kc; a version in the 
German language is also to be carried in 
the session to Europe, while other languages 
used by the CBC are also expected to 
carry the session for the DX listener in 
their languages shortly. 

VIENNA USES 17875 Kc. 

■yiENNA in Austria in its experimental 
service to Australia and New Zealand 
is using its third frequency in the 16 metre 
band in an attempt to provide a good ser¬ 
vice to this area. The frequency of 17875 
Kc, will be in use to the end of February. 
Present overseas services are: 

North America. 

6155Kc. 0E121 2300-2400 

6155 0Ei21 0000-0430 

6155 0E121 0430-0700 

6155 0E121 0800-0900 

6155 0E121 1100-1530 

6155 0E121 1700-2000 

7245 OE133 0600-0700 0900-1700 

0700-0900, 1700-2000 

South America 

9525 0E149 0000-0200 

North America 

9770 0E147 0000-0100, 0200-0400 

9770 0E147 0100-0200, 1100-1400 

1400-1700 

South America 

11785 0E152 0200-0400 

Japan 

11785 0E152 0400-0700, 0800-1100 

1530-1700 

Far East 

11785 0E152 1100-1400, 1400-1530 

South Africa 

15295 0E167 1700-2000 

Japan 

15305 0E164 0700-0900 

Indonesia 

15405 0E165 1330-1500 

Far East 

.15410 0E166 0600-0900 

India 

17840 0E178 1200-1330 

Australia, New Zealand and South Africa 
17875 0E1702 0900-1200 

17890 0E1701 1500-1700 
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NEW PERUVIAN STATION 

J^ECEPTION of a new Peruvian “Radio 
Tropical” has been noted during the 
afternoons and the station should again be 
heard in March before the channel of 
9710 Kc is again used by stronger stations. 
This lOOOwatt station was heard from 0330 
GMT to sign off at 0400, but the last 
few moments of the program were mixed 
with the VO A station on the same fre¬ 
quency, when it was broadcasting in Arabic 
to the Middle East. “Radio Tropical” was 
announced after each item, and the station 
had a program of typical Latin Ameri¬ 
can dance numbers. The station ad¬ 
dress is Jaron Bolognesi, Tarapoto, Peru; 
it was reported in this page some months 
ago, when first heard in North America 
but only now has thq reception of its 
broadcasts been possible in this area, due 
mainly to the reduced interference on the 
frequency. 

WEST IRIAN 

'J'HE change of status of Dutch New 
Guinea to West Irian has also meant 
some changes in its broadcasting service. 
The station has been operated by the Dutch 
at Biak, using the frequencies of 6070, 7190 
and 3380 Kc. In recent weeks a 7230 Kc. 
Outlet has been noted to announce “41 
and 90” metre bands in its transmissions. 
According to a report, recently broadcast 
in the Radio Australia DX Session, the 
station was heard at 1230 GMT (10 p.m. 
in Hollandia) to make this announcement. 

The signals are fairly good on this 
channel and, as 6070 Kc. is still operating, 
it is presumed this is from Biak also. The 
station has announcements in Indonesian 
now; and in its identification gives both 
West New Guinea and West Irian as its 
location. Hollandia or the new name 
Kotobaru, is given as the location following 
the clock chimes for 10 p.m. in the Irian 
area. Sorong, the former relay point in 
the interior seems to be the location of 
the 3375 Kc. station. 

The full schedule of the new West Irian 
stations is fixed to May 1 when the 
territory will be handed over to Indonesia. 
Dutch programs: Saturday 0300-0400, 
Sunday 0030-0930 on 3375, 6070 7230 
Kc.; daily 0930-1230 on 6070 7230 Kc. 
English news is listed as 1230 on 6070 Kc. 
The Indonesian programs 2330-0330, 0730- 
1330 on 3375 and 7230 Kc., also on 
6070 Kc. until 0930 daily. 

VOA TESTS IN LIBERIA 

'J'HE new high-powered relay stations of 
the Voice of America located at 
Monrovia, Liberia, have been heard with 
their initial broadcasts and several frequen¬ 
cies are in service with English programs. 
The output on all frequencies is 50,000 
watts. The station has been relaying the 
Voice of America in Washington on 5980, 
7195, 7235, 7250, 9645, 11770, 15285, 

15385, 17785 and 9750 Kc. The station is 
using these various frequencies in English 
0300-0430, 0500-0730, 1500-1930, 2000- 

2130 and 2200-2230 GMT. The station 
announcement is “You are listening to 
the Voice of America from Monrovia,” 
when the station identifies itself each 30 
minutes. 


RADIO KATANGA 

rpHE International service of Radio 
Katanga which broadcasts from Elisa- 
bethville, in Katanga is again active with 
a service to listeners. The station is on 
the air from 1700 to 2100 hours GMT. 
and uses its normal frequency of 11870 Kc. 
This frequency is also heard in our after¬ 
noons from 0500 and, on both times of 
reception, some interference is noted from 
Moscow. The station has been noted in 
this International service with news in 
French at 1800 and 2000, in Portuguese at 
1900, and in English at 2015. 

GUINEA REPUBLIC 

T he new high-powered transmitter of 
the Guinea Republic broadcasting from 
Conakry has been reported on several 
frequencies of late. A transcription of its 
sign-off announcement in French gives the 
details of its present transmissions, when 
the station leaves the air at 0030 GMT: 
“The Voice of the Revolution in Conakry. 
Radiodiffusion of the Republic of Guinea; 
the time is now 30 minutes past midnight. 
We shall be broadcasting again tomorrow 
at 0800 hours. In the mornings and after¬ 
noons we broadcast on 6155 Kc, in the 
evening we transmit on shortwave on 3376 
Kc and on 11955 Kc.” 

The announcement also gives the wave¬ 
length in metres and makes reference to a 
mediumwave frequency of 1204 Kc., which 
carries all the transmissions. From this it 
would seem transmission time is 0800-0030 
GMT; best possible reception here is on 
the 11955 Kc frequency round 1900. 

FLASHES FROM 
EVERYWHERE 

ROME is using a new frequency for its 
transmission in Arabic to the Middle 
East, which is on the air from 0630 
to 0645 hours G.M.T. This Arabic 
service is heard on 6100Kc, and at 
very good strength in New Zealand. 
The frequency is supported by 6010Kc 
in the same transmission, as well as 15405, 
11810 and 9570 Kc. 

SWAN ISLAND is reported to be heard 
in Europe on the new frequency of 
11800Kc, according to “Sweden Call¬ 
ing DXers.” The station, reported 
elsewhere, carries programs in Spanish 
beamed on Cuba. 

PERUVIAN station Radio Lareito, in 
Iquitos verified with a letter and pen¬ 
nant. The station frequencies are 
listed as OAX8E on 6210 and 
OAX8F on 9504 Kc. We have been 
hearing the station on 9510Kc to sign 
off at 0500 G.M.T. 

RANGOON is reported by a South Aus¬ 
tralian listener to be using 5025 Kc 
with English news at 1500 G.M.T. 
The station has music at 1515 hours 
and left the air at 1530, the normal 
sign-off time for the Burma Broad¬ 
casting Service which operates from 
Rangoon. 

INDIAN signals in the 60-metre band, 
which all carry the English news bul¬ 
letin from Delhi at 1530 have been 
noted over Hyderabad 4990, Calcutta 
4940, Gauhuti on 4790 Kc. 

HAPPY STATION program from Hil- 
versum in the Netherlands is a popu¬ 
lar session with short wave listeners. 
During our summer it is on the fol¬ 
lowing schedule, when it broadcasts on 
Sunday with compere Eddy Startz at 
the microphone. To Australia and 
New Zealand 0600-0730 on 9630 6025 
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MASTER ELECTRICS m. lid. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



WIZARD MODEL 200H 
MULTIMETER 

Ranges: 

DC voltage 0-5. 25. 50. 250. 500 and 2,500 
volts sensitivity: 20.000 ohms per volt AC 
voltage 0-10. 50. 100, 500, 1.000 sensitivity; 

10.000 ohms per volt. 

DC current: 0-50 Micro-amps 2.5ma ,250ma. 

Resistance 0-60,000 ohms 0-6 megs. 

Capacitance lOmmfd to .001 to .1 mfd. 

Decibels—20 to plus 22. 

Weight 4oz. 

Price only £5/4/8 and 121/2 per cent sales- 
tax. Total £5/17/9 plus freight. 


WIZARD ITI-I 
SIGNAL INJECTORS 

Just arrived. Shipment of Wizard Signal Injec¬ 
tors Model 1T1-1. This unit is ideal for service 
of Transistor Radios. Valve Radios, Television 
Receivers, Amplifiers, Tuners, etc., it produces a 
signal which makes it suitable for signal tracing 
in AF, IF, and RF circuit works off a 4 pen- 
lite cells, has indicator light, measures 1-3/8 x 
1*4 x 5ins. and weighs only 4oz. 

Price, £1/18/6 plus l2Vi pc. sales tax or 
£2/3/o including tax plus postage. 



JEMCO MODEL M114 
MULTITESTER 

Sensitivity 4,000 O.P.V. 
FEATURES All 1 per cent precision resJstors. 
Small and light weight. 

Wide range of measurements with high 
accuracy. 

SPECIFICATION: 

DC Voltages. 0-10-50-250-500-1,000. 

AC Voltages. 0-10-50-250-500-1,000. 
Resistance. 0-20,000 ohms, 0-2 megs. 
Decibels. —20 to plus 22 db. 20-36 db. 
DIMENSIONS: 

ZVa x 4 3 A x Wa inches. 

NETT WEIGHT: 

0.9 lbs. 

PRICE: 

Is only £4/1/4, plus \2 X A per cent Sales 
Tax, equals £4/11/6, plus freight. 

SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be in¬ 
cluded with order. 


WIZARD PANEL METERS 

We now have 3 sixes in these popular meters 
as listed below. All meters have zero adjust¬ 
ment and are accurate to within 2* a p.c. D.C. 
models have moving coil movements. A.C. Am¬ 
meters have moving iron movements and A.C. 
Voltmeters have moving coil with rectifier. 
Special prices are available for quantities, please 
write for particulars. 



2 inch METERS M052 
Square Bakelite Case 

1mA D.C. £2 2 0 30 amp "250 

1 amp D.C. 2 2 0 30-0-30 amp 

S amp ” 2 2 0 D.C. 2 S 0 

15 amp ” 2 2 0 20 volt D.C. 2 2 0 



3|inch METERS M065 
Round Bakelite Case 


50 micro amps D.C. 
100 

500 . 

1mA D.C. 

10mA M . 

1 amp D.C. 

5 amp ” .... 

15 amp .... 

30 amp " .... 

30-0-30 amp D.C. . 

50 amp D.C. 

S0-0-50 amp D.C. . 

5 amp A.C. 

20 volts D.C. 

50 volts " , . . 

100 volts " . . . . 

300 volts . . . . 

300 volts A.C. 


£ s d 
4 13 0 
4 1 0 
3 0 0 
2 2 0 
2 2 0 
2 2 0 
2 2 0 
2 2 0 
2 5 0 
2 5 0 
2 13 6 
2 13 6 
2 2 0 
2 2 0 
2 2 0 
2 2 0 
2 2 0 
2 2 0 



4 5/8x4 1/8 MR4C 
Clear Plastic Case 


50 micro amp D.C. 


10 

0 




10 

0 

500 

" •* .... 

.... 3 

15 

0 

1mA D.C. 

.... 3 

10 

0 

5 amp 

D.C.. 

.... 3 

10 

0 

5 amp A.C. 

.... 3 

10 

0 

15 amp 

D.C.. 

.... 3 

10 

0 

30-0-30 

amp D.C. 

. . . . 3 

15 

0 

20 volt 

D.C. 

.... 3 

10 

0 

50 volt 

•’ . 

.... 3 

10 

0 

100 volt 


.... 3 

10 

0 

300 volt 

" . 

.... 3 

10 

0 

20 volt 

A.C. 

.... 3 

10 

0 

50 volt 

" . 

.... 3 

10 

0 

100 volt 

” . 

3 

10 

0 

300 volt 

" . 

.... 3 

10 

0 


★ SPECIALS* 


Aluminium Chassis, 

undrilled. 

Size in Inches 

Price 

5x3x2 

7/8 

6x4x2 

8/8 

8 x 5 x 2| 

10/4 

10 x 6 x 2\ 

12/7 

11 x 8 x 2\ 

15/4 

13 x 7 x 2\ 

15/4 

13 x 10 x 2 -k 

18/ 

13x8x3 

22/6 

17 x 10 x 3 

25/6 

17 x 12 x 3 

27/6 


To all prices please add 12*2 p.c. Sales Tax. 


2. 9 Volt DC 4 Speed Record Player 
Unit. Consists of motor and turn¬ 
table with crystal pick-up and 2 
sapphire styli. Automatic stop. 
Well-known English make. Worth 
£9/10/1. Our price, £3/10/1. 

3. Bargain in Silicon Diodes type 
HR25. Ideal for use as voltage 
doublers in TV sets, amplifiers, etc., 
and also useful as replacement rec¬ 
tifiers in AC and Battery Portables. 
Will operate on any current up to 
400 mA. Special reduced price, 8/9 
each. 

4. 40 mA Power Transformers. Ver¬ 
tical mount manufacturers type. 
Secondary, 180 volts a side. 
Filament, 6.3 volts at 2 amps. 
Primary, 240 volts 50 c.p.s. A.C. 
Two hole counting. Brand new. Are 
excellent buy at 19/6, plus 25 per 
cent Sales Tax. 

5. 50 mA as above but with 225 volts 
a side secondary. Price only 24/-, 
plus 25 per cent Sales Tax. 

6. Germanium Diodes. Very well 
known make. Brand new and per¬ 
fect. Ideal for use in crystal sets, 
transistor portables and TV sets. 
Price only 3/6 each. 

7. Brand new 5-inch speakers, well- 
known make. Price only 25/-. 

8. Plastic Dials, 2\ inch diameter with 
Dial scale. These fit i-inch shaft. 
Suitable for Portable receivers. Price 
only 2/6. 

9. D.P.D.T. Knife Switches. Ideal for 
aerial switching, etc. Good value 
at 5/- each. 

10. Miniature Phone Plugs and Sockets, 
as used in small transistor radios, 
closed circuit types. 2 sizes avail¬ 
able. Only 3/6 pr. 

11. Standard size Japanese metal phone 
plug and jack. Very good. Price 
only 5/6 pr. 

12. Phone Plug with 4ft cab-tyre twin 
cable. Price only 1/6 ea. 

13. Dual Wave Coil Kits with R.F. 
Stage, ideal for constructing a high 
gain Dual Wave Set. Frequencies 
covered are the Broadcast Band and 
the 16-50 Meter Short Wave Band. 
Each stage is efficiently shielded and 
a sensitive receiver can be built with 
this unit. 

Normal price, £7/10/-. To clear 
at £3.10/-. 

14. Brand new TV Tuners, 12 channel, 
Philips or Astor, complete with 
valves. Ideal for replacement use 
by servicemen as well as new set 
constructors. 

Price only £8/15/-. 


SEND FOR YOUR FREE TESTING EQUIPMENT CATALOGUE 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 
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Kc. Middle East 1030-1200, 21480, 

17810 6020 5980 Kc; to Africa 1600- 
1725 on 15425 11710 6020; to South 
' America 2100-2230 on 9715, 6035 and 
6020; to North America (Monday) 
0200-0330, 6025, 5985 Kc. 

BRAZZAVILLE with its transmission 
for listeners in Africa from the Congo, 
is on the air from 1900 to 2215 
G.M.T. The station has been noted on 
the new frequency of 11725 Kc, which 
replaces 7105 Kc. The station is also 
using 9770, 5970 and 15190Kc. The 
station does not appear to use 15190 
until 2000 hours onwards, according 
to a. Berlin listener. 

BAGHDAD, in its relay on the home 
programs in Arabic, has been using 
7180 Kc for some months, and now 
has the additional frequency of 6140 
Kc in the service. The transmissions 
are on the air from 1000-2200 G.M.T., 
the 6140 Kc frequency actually re¬ 
places 6155 Kc. 

MELBOURNE now has a program in 
Vietnamese from 1230 to. 1330 and 
this is on the air on 11790 and 9540 
Kc. The same frequencies are used 
1330-1430 for the Thai programs. 

ROME is using a new frequency 11840 
Kc for its external service. It is also 
used, along with 11905 and 17800 Kc 
for Italian programs from 0750 to 
0855, and again for its English ser¬ 
vice to Australia and New Zealand 
from 0900 and 0940 G.M.T. 

PAKISTAN, in its service to Turkey 
from Karachi, uses 11672 and 9740. 
From 1945-2030 the Karachi station 
broadcasts to the United Kingdom on 
11672 and the new channel of 9680 
Kc. The transmission to Turkey is 
1845-1930. 

SWEDEN’S English language programs 
are now broadcast to the Far East 
from 1230-1300 on 11805, 9620 Kc; 
South Asia 1445-1515 on 15420 and 
9660; Middle East 1515-1645 on 
11705 and 6065; for Africa 1745-1815 
and repeated 1945-2015 on 11705; 
Europe 2200-2230 on 6065; Eastern 
North America 1400-1430 on 17800, 
and 0145-0215 on 6065; Western 
North America 0315-0345 on 9605 Kc. 

NIGER is being heard at 1730 with a 
program in French at 1830 on 9713 
Kc, according to a report from 
Switzerland, which is the source of 
news of the reception of this Niger 
Republic station. 

NIGERIA has a session in English from 
1715-1800 from Lagos, and further 
session in French 1800-1945 on 9690 
Kc; the station has National news at 
1800 and home news at 1830, during 
its transmission in French. 

MONACO station Transworld Radio in 
Monte Carlo continues to conduct test 
transmissions and the present schedule is, 
1600-1630 in Norwegian on 7268 Kc; 
1635-1700 in German on 9560; 1830-1845 
music and 1900-1930 in German on 
5942 Kc; 1930-2000 in English on 
7295 Kc. 

LEBANON, with broadcasts from Beirut, 
has made frequency changes for its 
American services. The session to South 
America is on the air 2030-2120 on 
11865 Kc and to North America from 
j 2130 to 2220 on 11890 Kc. 


<! NOTES from readers should be sent 
\\ to ARTHUR CUSHEN, 212 Earn Street, 
J> Invercargill, N.Z. All times are GMT, 
<! all frequencies in kilocycles. Western 
Australian time add 8 hours, Eastern 
<! Australia add 10 hours, and New 
7 Zealand add 12 hours for local standard 
% time. 


IVORY COAST with broadcasts from 
Abadjan has lOOKw station on 11820 
from 0630-1800 and news in French 
at 0645, 0730 and 1745. A further 
session on this frequency at 2000 is 
intended for the external audience. 
The station at this time also uses the 
channel for English news at 1845. On 
4940 and 7215 Kc the program is 
generally of the home service from 
1800 onwards. 

UNITED STATES has a new gospel station 
and this one is heard on 17735 Kc 
from 1800 to 2100 GMT, with its normal 
gospel! transmissions. The station from 
2100 is using the frequency of 11785 Kc. 
Reports are requested to P.O. Box 88 
Red Lion, Pennsylvania; the call sign 
is WINB. The station manager is Rev. 
John M. Norris. The station has been 
verified by the writer on its broadcast 
band frequency of 1440Kc when using 
1000 watts but, as the station has just 
been reported from Holland, we have, 
as yet, no details on its shortwave power 
or complete schedule. 

ASCENSION ISLAND in the South 
Atlantic has been reported at 1700 hours 
with news and weather information on 
15015 Kc, and its reception has been 
heard in South Africa. The station is 
one of the American tracking stations 
in the South Atlantic. 

BAGHDAD has made a frequency change 
for its European service; it has dropped 
9635 and replaced this with 6094 Kc. 
The station has English news at 2130. 
The old channel of 6030 is used ih 
chain at 2130 in English. 

NEPAL has a shortwave service, with the 
power of 5000 watts. The station, 
broadcasting from Katmandu, is on the 


air 0220-0420, 0720-0920, 1220-1420 GMT 
on 7105 Kc for all transmissions. The 
station carries home service programmes 
in all these transmissions, but also has 
a short external service; this is on 
Sunday 0430-0520. Another shortwave 
frequency, which is used on a test basis, 
is 4800 Kc. and at the present time no 
specific schedule is available. Transmis¬ 
sion hours are changed frequently, but 
the main transmission times are around 
0200 -and 1400 hours GMT. 


GOLD PLATED 
QUARTZCRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR ALL PURPOSES 

• 

We invite you to discuss your 
particular requirements with our 
technical staff. 

& 

Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 
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A 

> HI-FI STARTS AT YOUR TURNTABLE '< 

^ Labcraft type 573V - the ONLY compact turntable for true ^ 

► TRANSCRIPTION performance at a reasonable price. Completely ^ 

silent, rumble -free. ^ 

Leaflets and full information from all Trade Houses or from sole 
* Australian Agents: ' 

; G.R.D. INSTRUMENTS PTY. LTD. ] 

y 6 Railway Walk, CAMBERWELL, VIC. Tel. 82-T256 , 


“FUBfl” Stands for quali ty a nd technical know-h ow 


Masthead and Distributing Amplifiers—Aerials and all Accessories. 

ELECTRONIC DEVELOPMENT IMPORTS 


27-29 BUCKINGHAM STREET, 
SYDNEY, N.S.W. 
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Why was this man great? How does anyone 
—man or woman—achievegreatness? Is it not 
by mastery of the powers within ourselves? 

Know the mysterious world within you! At¬ 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind ! Learn the sec¬ 
rets of a full and peaceful life! 

Benjamin Franklin — like many other learned 
and great men and women— was a Rosicru- 
cian. The Rosicrucians (NOT a religious or¬ 
ganization) first came to America in 1694. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail an¬ 
nually to all parts of the 
world. Write for YOUR 
FREE COPY of 'The Mas¬ 
tery of Life”—TODAY. No 
obligation. No salesmen. A 
non-profit organization. 

Address: Scribe T.S.M. 

Zhe ROSICRUCIANS 

(AMORC) 

BOX 3988. G.P.O., SYDNEY. 

AUSTRALIA 


THIS BOOK 
FREE! 




BENJAMIN FRANKLIN 

(A Rosicrucian) 


_ _ _ SEND THIS COUPON ... — — 

Scribe T.S.M. 

The ROSICRUCIANS (AMORQ 

BOX :WSS. G.P.O.. SYDNEY. AUSTRALIA 

Please send me the free hook. The Mastery of Life, which explains 
how 1 may learn 10 use my faculties and powers of mind. 

Name___ _ __ 

Address__ 


The initials A.M.O.R.C. indicate the true and authentic Rosicrucian Order 


i 


j 



Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 

IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing bi 
information on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 


INCLUDES: Up-to-date advice and information on 
• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M.- 
ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 
INCLUDING DOBBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 
IONOSPHERIC FORECASTING. 

^ 47 SPECIALISED CONTRIBUTORS 
> 47 SECTIONS 
^ OVER 1,800 PAGES 
t SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


ACT NOW POST COUPON TODAY 

TO:— GEORGE NEWNES (AUST.) PTY. LTD. 
20 22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8A deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/- in all. Cash price 
in 8 days is £8. 

NAME ..,.. 

ADDRESS 

OCCUPATION 

SIGNATURE 

(or your parent's signature if under 21) 


basic 


OUT NOW 3rd EDITION 


i 
i 
i 

RTVI2 . 


Place is where applicable 


HouseOWNER 


Living with parents 


Householder 


Lodging address 



FOR OFFICE 
USE — 
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ANSWERS TO CORRESPONDENTS 


SATISFIED READER 

H.F. (Brookvale, N.S.W.) writes, giving a 
detailed description of his complete audio 
system, including program source, control 
unit, stereo amplifier, speakers, etc. He 
expresses complete satisfaction with the 
“Playmaster” series and service from the 
magazine generally. 

A.: Many thanks for all your kind re¬ 
marks. We are pleased to learn that you are 
obtaining so much enjoyment from your 
equipment, and hope that you will find in¬ 
formation of value in future issues. 

CIRCUIT SEARCH 

P.S.G. (Gymea, N.S.W.) writes to ask if 
we could suggest a means whereby he could 
obtain the circuit and other details concern¬ 
ing, a commercial record player which he is 
endeavouring to rebuild. He has contacted 
the manufacturers, who are apparently un¬ 
able to supply the information. 

A.: About the only things we can sug¬ 
gest, P.S.G., is that you have a word with 
one or two of your local service dealers. As 
these people generally acquire quite a col¬ 
lection of service booklets supplied by the 
various manufacturers, it is possible that 
you may be able to find the information re¬ 
quired. We are also publishing the make 
and model of the player concerned, in the 
hope that another reader may be able to 
help you. The player is an H.M.V. model 
G33A, and the correspondent is Mr P. S. 
Gonsalves, 134 Gymea Bay Road, Gymea. 

SHIP DE-GAUSSING 

E. J. W. (Townsville, Qld.) writes to ask 
if we would explain the operating principles 
of the ship de-gaussing equipment used in 
World War II to counteract magnetic mines. 

He says that in particular he would like to 
have explained the way in which most ships 
become magnetised. 

A.: Your question is rather beyond this 
query service, E.J.W., as it would require 
more space than we can spare. However, we 
are arranging for it to be given to the “An¬ 
swer Man,” who may be able to give the 
question the answer it deserves in a forth¬ 
coming issue. 

INTERCOM 

G.M.D. (Dover Gardens, S.A.) writes to 
relate his success with the “Two Unit Inter¬ 
com” of August, 1962. He modified the 
design to a certain extent, to suit the par¬ 
ticular conditions involved, but struck no 
troubles and wishes to congratulate us on 
the standard of the magazine. 

A.: Many thanks. G.M.D., for your letter 
and “success story.*' We have filed your let¬ 
ter in the “Reader Built It” material, and 
will try to publish your circuit in the near 
future as a possible aid to other readers. 

HANDY TIPS 

W.A.H. (Plympton, S.A.) sends us a long 
letter, including some tips which he has 
accumulated in his 45 years as a radio 
hobbyist. He also asks if uni-pivot pickup 
arms would not be better if the level of the 
arm and stylus were the same as that of 
the pivot point—stability being produced by 
having the main balance weight almost 
directly below the pivot. 

A.: Many thanks for your letter, W.A.H., 
which made very interesting reading. For a 
person who started radio in 1918 you cer¬ 
tainly couldn’t be described as mentally 
stagnant. (He finishes off his letter with 
“I’ve seen a bit of progress!—and had a 
lot of fun!”) 

We haven’t the space here to give readers 
your tips, but we’ll try to fit them in a 
“Reader Built It” page in the near future. 

And finally, with regard to the pickup arms, 
we must admit that you are basically cor- 

Radio, Television & Hobbies, January, 7963 


rect. However, the lightness of arms must 
not be taken to the point where they are 
capable of absorbing needle vibrations. 

In other words, your ideal arm would be 
extremely light, have practically no bearing 
friction, have a correspondingly low inertia 
—but would only work with an even more 
perfect cartridge, having very high stylus 
compliances, etc.! 

ODDMENTS AMPLIFIER 

RJ. (Henley Beach, S.A.) writes to con¬ 
gratulate us on the October issue of the 
magazine, which he feels was “wonderful.” 
He asks whether we would consider pub¬ 
lishing details of a guitar amplifier utilising 
oddment or not-so-recent parts. Many of 
our younger readers, he points out, would 


N.Z. MONEY 

Many New Zealand readers have 
expressed concern at the apparent 
difficulty in sending money to Au¬ 
stralia for the purchase of circuits, 
blueprints, back copies, etc. We 
have been advised from New Zea¬ 
land that the conditions under 
which this can be done are as 
follows: 

Provided money is remitted by 
either N.Z. or English Money Order 
there is no restriction on the pur¬ 
chase of goods such as radio 
circuits, etc. The normal procedure 
is that upon application to any 
Post Office in New Zealand a 
Money Order for 5/- per person per 
day is allowed. If for instance, one 
requires £1 overseas money one 
would have to attend 4 different 
Post Offices. 

So long as the orders are sold it 
is perfectly legal for anyone to use 
the Money Orders for the purchase 
of radio circuits, etc. provided the 
total does not exceed £2 N.Z. 

It is illegal for New Zealand 
bank notes to be remitted overseas. 


welcome such a project, which would not 
call for an impossible drain from their limit¬ 
ed resources. 

A.: Thanks for your kind words, R.J., 
and thanks too for the suggestion regarding 


a guitar amplifier to suit those with large 
junk boxes and small incomes. At present, 
we cannot commit ourselves, for no letters 
suggesting a similar project have arrived to 
“strengthen the case.” 

However, we will certainly keep your sug¬ 
gestion in mind, and if it should be support¬ 
ed by other readers we will certainly place 
it on our list of projects. 

SMALL AMPLIFIER 

R.S. (Fremantle, W.A.) asks if we have 
published details of a small public address 
amplifier using push-pull 6BM8 valves, pre¬ 
ceded by a 12AU7 and having two inputs. 
He also asks if we have any information on 
an elderly “Ediswan” tape recorder (type 
HR 1026) which he wants to rebuild and 
modify to modern standards. 

A.: We have not to date published a de¬ 
sign exactly along the lines required, R.S., 
but you should find that it would be an easy 
enough matter to adapt or combine some of 
our similar designs. For instance, in Febru¬ 
ary, 1957, we published the “Low Cost Crys¬ 
tal Amplifier,” which satisfies your require¬ 
ments with the exception of the input mix¬ 
ing stage. By using part of the circuitry of 
the “Four Channel Audio Mixer” of Decem¬ 
ber, 1961, however, this deficiency could be 
remedied. , 

With regard to your request for informa¬ 
tion on the tape recorder, however, we re¬ 
gret that we can be of no assistance. We 
would suggest that you try the manufactur¬ 
ers again, for your first letter may have been 
lost in transit. You will notice that we have 
published the type number of the unit 
above, with the hope that perhaps another 
reader may be able to help you. (R.S.’s ad¬ 
dress and full name are: R. Stokes, 45 
Hampton Road, Fremantle, W.A.) 

ELECTRONIC ORGAN 

R.D. (Palm Island, N.Q.) says that he has 
completed the Stromberg-Playmaster elec¬ 
tronic organ which “gives pleasure to build 
and greater pleasure to play.” He votes it 
the best project we have ever come up with 
and now wants us to give similar treatment 
to electric guitar amplifiers. 

A.: Thank you for your interesting letter. 
Since writing the letter, you will have seen 
two or three articles on electric guitar am¬ 
plifiers which should largely have met your 
requirements in that direction. Unfortunate¬ 
ly, guitar amplifiers are far too varied in 
concept to permit any “standard” modifica¬ 
tion to include reverberation but it should 
be possible for anyone with reasonable elec¬ 
tronic background to adapt one or other of 
our ideas to an existing amplifier system. 


RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

•yO assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 
* Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given, in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
ootained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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★ * PHONE 

LA 3845 


136 VICTORIA RD. MARRICKVILIE,SYDNEY, N S-W 

EVENINGS b WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 



5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time'base, 20 cycles to 75K. Latest American 
R.C.A. circuitrv. Complete with probe. 

3-inch £49/17/6 5-inch £55/15/- 


VACUUM TUBE 
VOLTMETER 



6 voltage ranges, 3, 10. 30. 100. 
300, 1,000 volts AC and DC. 5 

ohms ranges. 1-ohm to 1.000 megs. 
Contact. Potential compensated. 
Accuracy 1Provision for probe. 


£29/15/0 



1962 STEREOGRAM 

R. TV AND H. Ocl. Issue. 


KIT SET.£31/10/ 

Wired and Tesied . . .. £36/10/ 

CHASSIS AND SHIELD 

ONLY.£1/17/6 

With 101 Audio Amp. 

12 W'att per Channel. 

W’ired and Tested.49/10/ 


Special Accessories Offer when 
ordered with above units. 
Garrard or B.S.R. Changer and 
2 Rola 12 P.X. Speakers. 

£27 


TAPE DECKS 
MOTEK — ROBUK 

3-speed, twin-track English unit, as 
used in latest A.W.A. 3 motors, 
push-button with superimposing 
facility. 

. £27/15/- 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£21/15/- 


J TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£ 31 / 15 /- 

Post 10/-. 

State voltage, 6 or 12. earth pol¬ 
arity. speaker size and aerial re¬ 
quired. Also available for special 
frequencies. Bushfire. Flying Doc¬ 
tor. Small Ships, Services, etc. 


TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES. 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE. 20 to 30 Miles. £5/5/0, 
With R.F. Stage Range 100 miles, 
£ 8 / 8 / 0 . 

Post Free. 


HEAD PHONES 

High quality. Lightweight. 

High Impedance. 

2,000 ohm . 22/6 

4,000 ohm . 25/ 

Crystal. £2/15/- 

Post 2/6. 


COLLARO STEREO 
TAPE DECK 

As used in R.T.V. & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimatch Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17 15 . 

As above, Mullard 5/10. Hi-Fi 
circuit. Bass and treble boost, etc. 
£21/15/. 

Post: N.S.W., 10/; Interstate, 15/. 


AMPLIFIERS 

Public Address Range 
240v-AC 


15 Watt Multimatch O.P. Trans 
former. Inputs for Mc2 P.U. with 
Electronic Mixing P.P. El 34 out- 


put 



. . £17/15/0 

30 

Watt. 

As above 

EL34 P.P. 
£25/15/0 

40 

Watt. 

As above 

EL34 P.P. 
£42/15/0 

50 

W’att as 

above EL34 

P.P. 

£47/15/0 

100 

W’att. 

As above 

EL34 P.P. 


£63/17/6 


LINE OR VOICE COIL TRANS¬ 
FORMERS. 

MULLARD HI-FI RANGE. 
5/10 with pre amp base and treble 
j boost. Ultra Linear output £21/15/0 
5/20. As above. £32/15/0 


BATTERY-AC 
OPERATION 

6 valve 6v. plus 240v.-10-watt 

£27/15/0 

7 Valve. 12v. Plus 240v.-12wa*t. 

, £29/17/6 

7 valve 12v. plus 240v.-25 wa*t. 

£35/17/6 


TRANSISTOR POWER 
SUPPLIES 

12V DC input, output 150V, 200V. 
300V, 400V at 150mA. 80Cfc effici¬ 
ency. For use with mobile equip¬ 
ment, transmitters, P.A., etc. 
£18/10/. Post 7/6. 


12v input. 150v and 325v 125 mA. 
Fully-filtered. £15/15/. (Post 7/6.) 



PLAYMASTER 3 


Using the new 6GW8 provides 4‘/2 
watts per channel with an input of 
200 Mt and improved frequency re¬ 
sponse, 150 mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested. Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band. 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

Post., N.S.W. 7 6, Interstate 12 6. 


LEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 

240v. A.C. POWERED 2 to 270 Meg 



MULTIMETER 


20.000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10. 50, 250. 500. 1Q00. 
DC current 0.50uA, 0.25, 0.500mA. 
Resistance, 0.50K, 0.5meg., 5meg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensitivity: 
Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W., 3/6: Int., S/6. 

200H 

20.000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts. 5 Ranges to lOOOv. 
Ohms. 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 


240 A.C. Monaural . . .. £7 5 0 

240 A.C. Stereo.£9 5 0 

Battery Monaural.£9 5 0 

Battery Stereo. £1110 0 


Post. N.S.W'. 7/6; Interstate, 12/6. 

GARRARD OR BSR 
LATEST STEREO 

RECORD CHANGERS, 

£10/17/6 

Post., N.S.W. 12/6, Interstate 17/6. 
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PHONE 

LA3845 

136 VICTORIA R'D. MARRICKVIUE.SyDNEy.N SVH 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


CITIZEN’S BAND 
WALKIE TALKIE 

27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 ea. 
PONY 

As above. But 
including Broad¬ 
cast Band 

£32/10/- eo. 
ELMAN 
10 TRANSISTOR 
£32/10/ ea. 

Post N.S.W. 7/6. I’state 15 . 


PORTO PLAYER 
UNITS 
£17/19/6 


GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, 
with Twin Cone Speaker. 

£25/15/- 
14 WATT 

1 Inputs. Bass and Treble Boost. 
Twin Cone Speaker. 

£29/15/- 
17 WATT 

Four-Channel. Bass and Treble 
Boost. Two Twin Cone Speakers. 

£36/17/6 
35 WATT 

Four-Channel. Bass and Treble 
Boost. Three Twin Cone Speakers. 

£52/10/- 

Vibrato, with Foot Control and two 
Pre-set Controls for Frequency und 
Intensity 

£5/5/- extra on all models. 


PLAYMASTER 
GUITAR AMPLIFIER 

Oct. issue 

KIT SET £31/10/- 

Wlrcd and Tested. £.17 

Punched and Drilled 

Chassis.£2/7/6 

Cabinet.£8/15/ 

Not including Speakers and Cabinet. 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S.R. Player 

includes built-in amplifier. Speaker. 
Post N.S.W. 7/6, Interstate 15/. 


TRANSISTOR POWER 
2-SPEED P 
33 and 45 

Complete with Amplifier, Speaker, 
Batts. 

Post N.S.W. 7/6, Interstate 12/6. 


FRINGE AREA TV 


£115 


13 CHANNEL e LATEST PHILIPS 
TUNER • NOISE GATE. KEYED AGO 
23in BONDED TUBE. FORMICA CON- 
SOLETTE CABINET 

ALL THESE 
FEATURES FOR 
Floor model Console Cabinet and Twin Cone 
Hi Fi Speaker £7 extra if required. 

jiiiiiimiiiiiiiiiiiiiiiiiiiiHiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiimiiiiH 

I WEEKEND - HOLIDAY - EVENING 
| DEMONSTRATIONS AT C0LLAR0Y 

I PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 

iiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimtiiiiiiiiiiiiiiiiiii 


BATTERY 
CHARGERS 

240 Volt A.C. 

3 Rate 6V, 12V, TRICKLE CHARGE. 


Trickle Charge Position suits all Batteries. 2V to 12V 
rate of 200 to 500 M.A. 

STANDARD 

3 amp. 6V, 12V, TRC, £5/15/. 

4 amp. 6V, 12V, TRC, £6/15/. 

Post N.S.W. 7/6, Interstate 12/6. 


at 


DE LUXE 

3 amp., £7/17/6. 

4 amp., £9/5/. 

6 amp., £10/17/6. 

10 amp., £13/17/6. 
Rail or Air Freight on. 


PLAYMASTER 
101 

This high performance basic 
amplifier kit. as described in the 
August issue of Radio Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED £12/10/ 

Complete Single Unit, including controls and / \ I 

anodised control panel. Wired and tested. / lU/- 


MULLARD 10/10 
STEREO AMPLIFIER 

KIT SET . . . £41/10/- 

Wired and Tested .. .. £46/10/ 


R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described, 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete in 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

Separate chassis and brackets 
and all sheetmet'al work . . . 

£5/10/- 

This unit is a triumph in ver¬ 
satility and performance and 
may be connected to any of 
the Playmaster range of stereo 
amps to provide high-fidelity 
standard without any modi¬ 
fication. 


Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape, Mike, Batteries. 
Excellent on Music. 

£21/17/6 

CLIMAX. Complete with 
Accessories, 

£16/15/- 

Post., N.S.W. 5/-, Interstate 8/6. 
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>5TV^ **A*_*J*A**_*_ PHONE 

M lHiT»TP T LA3845 


f ommun*C9fJoo 


f. /t.cf t'onICS 


136 VICTORIA R'D. MARRICKVIUE,SYDNEY.NSW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240v. A.C. Operation. 

2 6in. Conns. 

Ideal for paging. Fire alarms or 
Burglar alarms. 

Cl/10/0. 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 



NEW 



ALDIS 

LAMPS 


12V SIGNALLING UNITS 


Ideal for 

yachts, 

etc. Also 

Spot 

Lamps, etc. In 

transport. 

cases. 


£5/7/6 



L'sed. Good Condition. £2/12/6 

Post.: N.S.W., 7. 6s Interstate, 

12/6. 


Vibrator 



Power Transformers 


6V 300V 

125mA 

. £3 

17 

6 

12V 325V 

125mA 

. £3 

17 

6 

NEW VALVES 



6AM5 

. . 7/6 

1629 . . 

5 

0 

6AM6 . 

. . 7/6 

1619 

£1 

6AL5 . 

. . 7/6 

RK73 

10 

0 

6J6 . . 

. . 7/6 

723A . . . 

£3 

6X4 

. 10/- 

VR75 30 • 

15 

0 

866A . 

. . £1 

RK48A 

£3 

813 . £3 10 • 

954 

5 

0 

803 

. . £3 

VR105/30 

15 

0 

3A4 

. 12/6 

6AC7 . . . 

7 

6 

84 6/4 

12 6 

EL3NG 

12 

6 

4D21 £4 17 6 

2X2-879 

5 

0 

12C8 

12 6 

6AJ5 

5 

0 

IC6 

12 6 

VR150/30 

15 

0 

1J6 

12 6 

6AK3 . . . 

17 

6 

3B7 

10 0 

9006 

5 

0 

3D6 

10 0 

6AS7 

12 

6 

304TH £1 

> 10 0 

CK1013 

15 

0 

3050 

£1 

6SL7 . . . 

12 

6 

6AM6 

10 0 

EK32 

15 

0 

IK 7 

5 0 

EBC33 

12 

6 

IMS 

5 0 

809 . . 

17 

6 

619 

9 6 

6AG5 

9 

6 

636 

10 0 

EL91 

10 

0 

6J7G 

7 6 

EF73 .... 

4 

0 

6N7 

10 0 

EF72 

4 

0 

KTW62 6U7 7 6 

EC70 

4 

0 

1D5 

3 7 

2C26 

7 

6 

6F6 

EF37 

SU4G 

10 0 
12 6 
12 6 

RK34 

1N5 . . 

1C7 

105 

1M5 

7 

7 

j 

6 

6 

6 

6AG7 

VT562 

1L4 

10 0 
12 6 

3 0 

5 

5 

0 

0 

6K6 

7 6 

7C5 . . . 

5 

0 

AVI 1 

2 6 

7W7 . . . 

5 

0 

6K7 

5 . 0 

12A6 

9 

0 

22SJ7 

11 6 

6J8 

17 

6 

11SI.7 

13 6 

6C8 

7 

6 

6SH7 

4 0 

VR65 

5 

0 

47 

12 6 

12AT7 . . 

10 

0 

843 £1 

10 0 

12SK7 ... 

5 

0 

NEW 6-INCH 



INDICATOR UNITS 


(INCLUDING CIRCUIT) 



13 

Miniature valves. 



Ideal conversion to C.R.O. 


A postwar 

model i 

that requires 

litUe 


alteration. 




£9/15/- 



NEW 

C.R.O. TUBES 


3API-906 


£1 

7 

6 

5BPI 


£2 

7 

6 

CV112 



10 

0 

VCR 138 



17 

6 

VCR97 


£1 

17 

6 

5FP7 



17 

6 

CV322 



7 

6 

VCR311B 


£1 

7 

6 1 


300 x 300\ 40mA . 

£0 

19 

6 

1960 5” CRO. 

£5 

10 

0 

1960 3” CRO 

£3 

15 

0 

325 x 325v 150 mA 

£3 

17 

6 

29? x 295 300mA TV 

£6 

15 

0 

1200 x 1200v 500mA £10 

10 

0 

800v and 270v. 300mA, ca 

£7 

10 

0 

lOv 5 amp 

£1 

10 

0 

240v*l 10\. 1.3 Kv. Auto £10 

10 

0 

150 x 150V 30mA 

£1 

5 

0 

225 x 225V 40mA 

£1 

7 

6 

124V Doubler 300mA 

£2 

10 

0 

130V Doubler 400mA 

£2 

15 

0 

120V Doubler. 700mA TV 

£3 

10 

0 

385 x 385. 100 mA . . 

£1 

17 

6 

300 x 300, 60 m A . . . . 

£1 

7 

6 

I2v Vibrator. 200v 50mA 

£0 

17 

6 

240v, 32v, 40 watt . . . 

£1 

7 

6 

6v to 240v 40-watt ’ In¬ 




verter . 

£1 

7 

6 

!2v to 240v Inverter 

£1 

7 

6 

Inverter Transformers 


6V 240V 40 Watt 

£3 

7 

6 

12V 240V 60 Watt 

£3 

7 

6 

52V 240V 60 Watt 

£3 

7 

6 

. 12V 240V 100 Watt 

£4 

5 

6 

32V 240V 100 Watt 

£4 

5 

0 

6V or 12V to 240V 40 watt 

. £1/17/6 

RELAYS 




6V. 3-pole Miniature 


15 

0 

1700 SPDT. 


7 

6 

1300 SPDT 


7 

6 

500 x 500 SPDT 


7 

6 

12 volt* DPDT, 5 amp 

£1 


12 volts DPDT 


12 

6 

lOOpf TX var. condensers 

10 

0 

100 to 500pf 3000v. var. 


10 

0 

500 to 2500pf 750v. var. 


10 

0 

Hl-speed Pohutved relay 

£2 

10 

0 

400 ohm 


12 

6 

6V Type 3000 DP. DT 


7 

6 

Hf-lo Phono Transformers 


4 

6 

Hl-voltage, Lead-thru Insulator* 

1 

6 

each; 15/ dor. 




Multi-strand 4-core Cable, 



yard 


1 

0 

60pf with Vernier 

£! 

1 

0 

30pf . 


10 

0 

Throat mikes, new 


3 

6 


NEW HEADPHONES 

Low Impedance 

American Lightweight . . 12 6 

Australian DLR 12 6 

USED 

Tested DLR or CLR 9 6 

Dynamic . . .17 6 

Single. New Earpieces .26 

Post 2/6 Pair. 

2000 Ohm . Cl 2 6 

4000 Ohm. Cl 5 0 

Crystal. £2 10 0 


240V A.C. COMPLETE 
POWER SUPPLIES 

For 522 Transceiver. 

£ 10 / 10 /- 


WANTED 


Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
f Call, write or phone any time. 


VERNIER DIALS 

45 to 1 Ratio. Muirhead type. 

£2/7/6 

Post., 3/6. 

5 Co 1 Ratio. With Perspex Cursor. 

£ 1 / 2/6 

Post 2/6. 


NEW 

30 MEG l.F STRIPS 

7 Valve. Suit TV, 
or 144 Mcb. Gear. 

£1/17/6 

Post., N.S.W. 7/6, Interstate 12/6. 


OIL FILLED 
CONDENSERS 

.5mfd 600V.3 6 

2mfd 600V 6 6 

Imfd 600V 6 6 

4m fd 600V 6 6 

4m fd 2.5K . Cl 10 0 

lmfd. 3000V 17 6 

.Smfd 5K .1 5K, .1 3K AC 
.25 4K .5 2ViK ea. 15 0 


NEW 

3 CENTIMETRE 

51 VALVE TRANSMITTERS. 
Includes IF and Audio Strip, 
Modulators, Parabolic Antennae, 
Motors and Wave Guide Plumbing, 

£20 


GENEMOTORS 


Input 
12v 600v 

24v 250v 

24v 550v 

24 v 25Ov 
12v 500v 

12v 1200v 
24v 250 t 

12v 235v 

12t 350v 

24v 540v 

24v 300v 

12v 275v 


Output 
300mA New 
100mA 
375mA 
60mA 
350mA 
200mA 
100mA New 
50mA 
50mA 

200mA New 
250raA New 
110mA 


C5 10 
Cl 0 
C2 0 
Cl 5 
CS 10 
C6 10 
C2 0 
C2 15 
C2 15 
C2 15 
C2 15 
C3 15 


NEW METERS 

10mA centre lero, 3Viln, scaled. 
lOO-O-lOOmA. 300-0-3(HhnA. 

£ 1 / 10 /- 

10mA staled 150-0-130V. 

£ 1 / 10 /- 

51n lab. standard In cedar cases. 

0 to 3 amp., 0-15 amp. 

£3/15/- 

0-10 amp, 0-500mA. 0-15 volt, 6-50 
volt, 0-3,506 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palec 
0 to 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

0 to S00V, 3” 

£1/17/6 

5in. 0 to 30 Amp. 

£1/17/6 


No. 19 TRANSCEIVERS 

15 Valves. 2 to 8 megs, and 
250 megs. 

GOOD ORDER. 

£6/17/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg:, 
Variable Selectivity. 2 RE. 2 LF 
Stages. Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Bund. 650 K.C. to 30.5 meg. 
Air Tc ted. Realigned. 

PERFECT ORDER. 

240v. A.C. Operation. 

£55 


AIRCRAFT 

GENERATORS 

24-32V. 1500 Watt. 
New Condition, 

£ 12 / 10 /- 


ARR2 RECEIVERS 

11 miniature valves. 
Converts easily to 144 meg. 

+ 5 channels broadcast. 

£7/17/6 

Post N.S.W. 7/6, Interstate 12/6. 


P.A. SPEAKERS 

New Dynaphon P.A. Unit*. Double 
ended with short reflex horns. 

£ 12 / 10 /- 

American R.C.A, 20 Watt P.A. 
Speakers. Used. Tested. Perfect 
order. 

£ 10 / 10 /- 

Tannoy. Small. Reflex Speaker Unite 

£2 


TELEPHONES 
TYPE F 

Magneto Calling Units. Excellent for 
Intercom, or Long Range use. Ex¬ 
tensions, etc. 

£4/9/6 


NEW ROTARY 
CONVERTERS 

160 watt. 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 24Qv 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 

As above, 450 watts. £36/17/6. 
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RADIO AND 
ELECTRONICS 


HOW TO SOLVE PROBLEMS IN 
ELECTRICITY AND ELEC¬ 
TRONICS, by Henry Jacobwitz. 
Published by John F. Rider Pub¬ 
lisher Inc., New York. Soft covers, 
51in x 8iin, 185 pages. With 
diagrams and circuits. 

Intended for electronics workers up 
to the proficient technician level, this 
book could be described as a guide to 
the use and application of formulae. In 
general, the book treats each topic with 
the procedure of a statement of for¬ 
mulae, a brief explanation of their mean¬ 
ing, followed by worked examples show¬ 
ing typical uses and applications. 

It should thus be quite useful to those 
who feel that they need a clearer insight 
into the means of calculating the opera¬ 
tion of circuits and devices commonly 
encountered on the experimental and 
service-shop level. 

The chapter headings are: 

(1) Direct Current. 

(2) Electromagnetism. 

(3) Alternating Current. 

(4) Electron Tubes and Electron Tube 
Circuits. 

(5) Transistors and Transistor Cir¬ 
cuits. 

(6) Modulation, Transmission Lines, 
Waveguides, Cavity Resonators and 
Antennas. 

Our copy came direct from the pub¬ 
lisher, and no information was supplied 
regarding local price and availability. 
The American price is quoted as 3.5 
dollars. (J.R.) 

★ ★ ★ 

TELEVISION DEFLECTION 
SYSTEMS, by A. Boekhorst and 
J. Stolk. Philips Technical Library 
publication, Book XIV in the “Elec¬ 
tronic Valves” series. Hard covers, 
6in x 9in, 218 pages. Many 
diagrams and circuits, four photo¬ 
graphs on art paper. 

Intended for engineers and other 
people concerned with the design of tele¬ 
vision receivers, this volume deals with 
the section of the receiver associated 
with picture tube supply and deflection. 

Design concepts, formulae and sample 
designs are provided for all parts of this 
section of the receiver. 

The chapter headings are as follows: 

(1) Introduction. 

(2) The picture tube. 

(3) External accessories. 

(4) Deflection of the electron beam. 

(5) The deflection coils. 

(6) Deflection circuits. 

(7) The deflection circuit with series 
efficiency diode. 

(8) Generation of the EHT for the 
picture tube. 

(9) The output valves. 

(10) The field deflection. 

As with the other books in this series, 
the information is given concisely and 
without ambiguity. Thus the book is 
highly suitable as an engineering refer¬ 
ence volume. 

The review copy came direct from the 
publisher in Holland. Copies are avail¬ 
able from local booksellers, who may 
obtain supplies from any branch of 
Philips Electrical Industries Pty. Ltd. The 
local price is quoted as £2/17/6. (J.R.) 


CABINET HANDBOOK, by G. A. 
Briggs. First edition. Published by 
Wharfedale Wireless Works Limited. 
Soft cover, 112 pages of glossy 
paper, 81 x 51 inches. Heavily 
illustrated with photographs, draw¬ 
ings and graphs. 

This book, originating from the home 
of audio reproduction and written by 
one of the world’s best-known audio per¬ 
sonalities, contains an excellent store of 
information ranging from enclosure de¬ 
sign to straight carpentry. Greater 
emphasis is placed on the former, how¬ 
ever, the author expressing the opinion 
that the many aspects of carpentry, 
cabinet-making and allied subjects have 
already been covered in other books. 

Although it is customary for Hi-Fi 
speaker manufacturers to supply cabinet 
construction sheets, there are many 
aspects of loudspeaker mounting which 
remain unexplained. The object has been 
to explain the principles involved, rather 
than design a specific cabinet for a 
specific unit. This gives the book a 
wider appeal and should simplify the use 
of speakers of different makes and types. 

As with all his earlier books, the 
Briggs brand of personality and humour 
is ever present. 

Our copy from McGills Agency, 183-5 
Elizabeth Street, Melbourne, Australia. 
Price 12/6, including postage. (J.D.) 

★ ★ ★ 

POCKET DICTIONARY OF COMPU¬ 
TER TERMS, compiled by the 
Howard W. Sams Technical Staff 
and published by Howard W. Sams 
and Co. Inc., Indianapolis, Indiana. 
Soft cover, 4in x 6iin, 96 pages. 
American price, 1.50 dollars. 

With the rapid development of com¬ 
puters and their ever-increasing use in 
industry, hundreds of new words, 
phrases, abbreviations, terms and 
acronyms have been introduced to cope 
with the situation. In fact, almost a 
new language has sprung up which 
makes it difficult for the newcomer to 
the field, be he a student, programmer, 
technician, business executive or any one 
else associated with computers. 

For those people, this convenient-to- 
handle dictionary should be invaluable. 
The work is divided into three sections, 
the larger portion being devoted to the 
dictionary with a smaller section on 
abbreviations and acronyms and finally, 
a list of American computer manufac¬ 
turers. 

Some dictonaries are prone to explain 
a word in terms more difficult than the 
word itself and unfortunately this one 
is no exception in quite a number of 
instances. In spite of this shortcoming, 

I feel that it is well worth a place on 
the desk of all interested in computers. 

Our copy was received direct from 
the publishers, but supplies should be¬ 
come available locally before long. 
(I.L.P.). 

★ ★ ★ 

AMATEUR RADIO ANTENNA 
HANDBOOK, by Harry D. Hoofon, 
W6TYH. Reviewed in the October 
issue, this book is also available 
from McGill's Agency, 183-185 
Elizabeth Street, Melbourne. Price 
32/9 posted. 
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AUTOMOTIVE ELECTRONICS Test 
Equipment by Allan Lytel. A 
Photofact Publication by Howard 
W. Sams and Co. Inc., of Indiana. 
Soft cover, 112 pages, 51 by 81 
inches, of text material and illustra¬ 
tions. 

This book does much to remove the 
mysteries which surround the specialised 
instruments available to the automotive 
serviceman for the testing and adjust¬ 
ment of present-day automobile carbur- 
retion and ignition systems. Not only 
would it serve as a handy reference for 
these technicians, but it would also be 
an excellent servicing guide for elec¬ 
tronic technicians called on to repair such 
instruments. 

The various chapters cover Timing 
Lights; Coil and Condenser Testers; 
Generator and Voltage Regulator Tes¬ 
ters; Ignition Analysers; Alternator Tes¬ 
ters; Distributor Testers; Combustion 
Analysers, Tachometers and Dwell Time 
Testers and Voltampre Testers. 

Our copy direct from the pub¬ 

lishers. (K.W.J.) 

★ ★ ★ 

ABC’s OF ELECTRONICS, by Farl J. 

Waters. Published by Howard W. 
Sams and Co. Inc., of Indiana. Soft 
cover, 96 pages, 51 by 81 inches, 
of text material with many diagram¬ 
matic illustrations. No photographs. 

This is supposed to be a book for 
the “hobbyist, science and electronics 

student and the experimenter.” In point 
of fact, we very much doubt its value to 
any of these groups. 

Most of the text material seems to 
follow the same pattern, namely, a rather 
poor analogy, which is supposed to sim¬ 
plify the understanding of the principle 
under discussion, plunging almost imme¬ 
diately into relatively involved explana¬ 
tions, using graphs and mathematics. 

In short, we feel that the book would 
be of^ little use to either the practising 
electronic technician or the relative be¬ 
ginner and cannot conscientiously recom¬ 
mend it. Our copy came direct from 
the publishers. (K.W.J.). 


"TEKNI 

-CALS" 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS 


—■ —' “ CUT AND MAIL — 

Electronic Supplies. 

Box 417, P.O., Crown St.. Sydney. N.S.W. 

NAME . 

ADDRESS 
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Tripods (Instrument) 

Height 40in.‘ Adaptable for cam¬ 
eras. dumpies, medium size tele¬ 
scopes, etc. 

Slightly used, 12/6 each. 
NEW, 25/- each. 

Post.: N.S.W. 5/, Interstate 8/6. 


RECORDING TAPES 

BRAND NEW. 

7in 1200ft.29/11 

5in 600ft.17/9 

3in 200ft. 7/6 

Post.: 9d Reel extra. 


HEADPHONES 

High Impedance .. . . 19/6 pair 

Low Impedance 12/6 pair 

Post.: N.S.W. 2/6, Interstate 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, D/rin diam. 
1 Lens 1 11 / 16in Focus, lViin 

diain. 

1 Air-spaced Lens, l‘/»in diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Post.: N.S.W. 3/-, Int. 4/-. 


CIRCULAR SLIDE RULES 

3'/4in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

12/6 each 

Post. 1/-. 


NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 

New 3.8 volts at 30 amps. 

38/6 each 

Post.: N.S.W. 5/-, Interstate 9/6. 


EARPIECES 

High impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 
Only 7/11 each. 

Post. 9d. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6, Int. 4/-. 



TRANSISTOR INTERCOM SETS 


COMPLETE STATION. 

With 100ft connecting wire. Compact and very efficient. 
2 TRANSISTOR, 

£10 

3 TRANSISTOR WITH VOLUME CONTROL, 

£11/10/- SET 

Post, N.S.W.. 7/: Interstate, 9/6. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 


8 x 30 . 
7 x 50 . 
10 x 50 . 
12 x 50 . 
20 x 65 . 


.. £8 19 6 

.. £13 5 0 

... £13 15 0 

.. £14 5 0 

. .' £25 0 0 


Post.: N.S.W. 7/-, Interstate 12/-. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

General and Marine 
Use 

“ASTRONOMICAL” QUALITY. 
4 x 40 Genuine HANDLEY. 
Cost £30. Our Price . . £3/5/- 

8 x 40 GENUINE WATSON. 
Cost £55. Our Price .. £5/15/- 

7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£4/18/6 


HAND MICROPHONE 


New, with Press-to-Talk Switch. 

6/6 each 


Post.: N.S.W. 2/6, Int. 3/-. 


Prismatic Monocular 

7 x 30 with leather carrying 
case, £5/15/. 

Post.: N.S.W., 4/6; I’state, 6/. 


50 x 60 Zoom Focusing 
TELESCOPE 

with adjustable tripod. 
Unexcelled for quality and 
object brilliance. 

£25 

Post.: N.S.W., 7/; I’state, 9/6. 


ASTRONOMICAL 

TELESCOPE 

3 Vi inch Reflector. 

336 X Magnification. 
Complete with 4 X Finder 
and telescopic tripod. 

£35 

Post.: N.S.W., 15/: I’state, £1. 



30 Powe 
Brand ne 


J ? I v 


40, with Tripod 

£7/19/6 

60 magnification, with a 
60mm coated objective 
lens, with Tripod. 

£17/10/- 

As illustrated. 

Post 9/6, Int. 12/-. 


TELESCOPES 

30 x 40, with Tripod 

£5/19/6 

30 x 60, with Tripod 

£8/19/6 

Post 9/6, Int. 12/-. 


300 OHM TV RIBBON .. 1/6 yd. 
CHOKES, 10 H, 60 mA .. 9/6 
CHOKES, 5 H, 250 mA .. 35/ 
VIBRATORS, 6 and 12v, 6-7 and 

8-pin.7/6 ea. 

0-1 mA meters, 31n round .. 35/ 
HEADPHONE AND MICRO¬ 
PHONE SETS, American type, 
45/ 

VCR97 SOCKETS also suit 
VCR511, VCR138, etc., 12/6 ea. 
3API sockets, giant 7 pin ceramic 

ins.5/ ea. 

807 sockets, 5 pin ceramic ins. 

3/6 ea. 

OIL FILLED CONDENSERS TO 

5,000 V.5/ ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS, frequencies be¬ 
tween 5 and 6 Me Is . . 10/ ea. 
AUTO TRANSFORMERS, 240 to 

110 volt. 500W £10 

3.000W £17/10/ 
5.000W £20 
UNISELECTORS, 4 BANK HOM¬ 
ING TYPE.30/ 

APG30 MIXER DUPLEXER 
UNITS WITH KLYSTRON 

AND CRYSTALS.75/ 

QQEO4-20 VHF TRANSMITTING 
TWIN TETRODE . . . . 50/ 

Small DC MOTORS, 12 or 24 V. 

37/6 ea. 

INVERTERS, 27v-80v 2KW 500 

cycle.£4/10/ 

INVERTERS, 26v-115v 2KW 2,000 

cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER . . £2/17/6 
A.W.A. VACUUM TUBE VOLT¬ 
METERS, 0-150 V. in 5 

RANGES . £12/10/ 

100-150 Mc/s receivers type PI04 
with power supply . . . . £15 

ATR2C TRANSCEIVER, 3-7 Vi 
Mc/s, tested with 240V supply, 
£37/10/ 

DURALIUM TUBING, Vain diam. 

1/ per ft. 

TRANSFORMERS, 240 volt input. 

425 Aside 100mA.32/6 

6.3 at 5 amp.35/ 

2.5v at 1.15 A. 

1600v at 5mA.30/ 

2.5v 2500 INS.25/ 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

llOv, 5.35 A.£5 

VARIAC, 240v input, 0-110 out¬ 
put. VARIAC, complete with In¬ 
structions .£4/15/ 

SELSYN MOTORS MAGSLIP 

Mk. II.52/6 ea. 

COAXIAL CABLE, VAin outside 

dia. 72 ohm.5/ yd, 

COAXIAL CABLE, Vain outside 

dia. 72 ohm.5/ yd. 

CRYSTAL CALIBRATOR, A.W.A. 
TYPE LESS CRYSTALS, 

£12/10/ 

MURPHY B40 RECEIVER, COM¬ 
PLETE WITH SPEAKER, 

TESTED.£55 

R.A.A.F. TYPE FIELD 

STRENGTH METERS, VHF, 
240v OPERATION .. £12/10/ 

50 M/a Meters, 3in, flush mount¬ 
ing .27/6 

Bowden Cable .. .. 1/- per yard 

Radar Chassis.30/- each 

No. 19 2-way radios, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 

66-vol f Vibrator operated receiver, 
broadcast/shortwave, tested, £10. 
Meggers, bridge type, complete and 

tested.£37/10/- 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 


Type 22 Vibrator power supply, 
less relay. Output 300v at 125 
M/A. With 12V synchronous vib¬ 
rator and case .. .... 30/- 

109 sets complete but untested. 

2- 5 Mc/s tranceivcr with 6V vib¬ 
rator power supply . .. £12/10/- 
Rack with 2 sliding chassis con¬ 
taining sockets, condensers, resist¬ 
ors, coils, etc. Size: 12in x 12in 

x 8 in.£3/15/- 

62 SET. AIR TESTED, 1.6-10 
Mc/s Transceiver. COMPLETE 
WITH ALL ACCESSORIES. 

£37/10/- 

Head and breast sets with cord 
and plug, brand new . .. 17/6 

AIRCRAFT BOOSTER COILS, 
24 V. type .... . /. .. 27/6 

Small, variable condensers, 25 and 

50 Pf. 12/6 

Split stator .17/6 

3- Volt Buzzers •.5/- 

Tclephone Magnetos .. .. 12/6 
Telephone magneto bells 10/- 
5-Pin Plugs and Sockets, 5/- set. 
RADIOSONDE TRANSMITTER 
with temperature, humidity, baro¬ 
metric pressure sensing devices and 
small 125 ohm relay etc., £2/17/6 

Shielded wire.9d yd. 

128 sets less valves and Xtals. 

2-4 Mc/s transceiver.£5 

522 power supplies, gives all neces¬ 
sary voltages from 240v ac £7/10/- 
522 genemotors, 28V input, 300V 

14.5V-150V. Out.£1 

GENEMOTOR. 6V Input, 400V. 
at 375 M/a output .. £5/15/- 
Electro Pneumatic Rams, up to 
35/lb sq. in. Small .. £3/17/6 
Large .£6/10/- 

VALVES 

42. 5/ 

10. 10/ 

45. 5/ 

83. 10/ 

83V. 5/ 

89. 10/ 

1C7. 3/6 

1L5. 7/6 

1P5. 2/6 

105. 2/6 

1M5 . . \ . 5/ 

5Y3.12/6 

6AC5. 5/ 

6C4. 5/ 

6AG5. 5/ 

6J6. 5/ 

6H6. 2/6 

6J5 .. . . 4/6 

6L6. 15/ 

6Y6. 10/ 

607 . 10/ 

6SA7. . .. .. 10/ 

6J7. 5/ 

6J7GT. 7/6 

6C8. 7/6 

6F8 . 10/ 

6K7. 10/ 

6D6. 10/ 

6C6 .. ... 7/6 

6SB7Y. 7/6 

6N7. 10/ 

6R7. 5/ 

6Z4. 30/ 

6L7. 5/ 

2A3. 15/ 

12SH7. 5/ 

5R4GY. 15/ 

25L6. 5/ 

7L7. 5/ 

7S7. 5/ 

7C7. 5/ 

7N7. 5/ 

5678 . 2/6 

954 . 5/ 

9004 . • . 5/ 

OOEO4/20 . 50/ 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with Vi-mile wire. 

£11/10/- pair 

Post.*: N.S.W. 9/6, Int. 12/-. 


522. MODULATION AND 
DRIVER TRANSFORMERS 
£1/5/- PR. 

Post: N.S.W. 3/-, Int. 4/-. 

NIFE BATTERIES 

2 volt 10 Amp-Hour. Nickel-Iron 
Cells. 

17/6 each 

Post.: N.S.W. 5/-, Interstate 7/6. 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City 


no 
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A 14MC BEAM AERIAL [from page 61] 


line close to the gamma for adjusting 
the matching. 

When mounting the plastic box on to 
the element be sure that the two control 
knobs face away from the reflector as 
otherwise it would be rather difficult to 
reach the controls from the mast or a 
suitably placed ladder. 

The next step in construction is the 
coupling of the mast to the boom and the 
installation of the anti-sag strainer wire 
across the top. It will be noticed that 
there is no measurement on the main 
diagram which shows where the mast is 
installed. This is not an oversight on our 
part, but is simply because the position 
is best located by picking the whole an¬ 
tenna up and determining this point by 
balance. 

The same type of clamps which are 
used to hold the elements in place are 
also used to secure the boom to the 
mast; they are simply turned through 90 
deg. The mast should be allowed to pro¬ 
trude about 18in above the top of the 
boom to accommodate the anti-sag strain¬ 
er wire. The wire is passed through a iin 
hole drilled in the top of the mast. 

From the photographs of the aerial it 


COMPUTERS 

(Continued from Page 7) 

the “model” is made to simulate even 
more closely the real life situation, and 
several forms of model, or mangement 
game, are available for Univac Com¬ 
puters. 

The game is a decision-making 
exercise in which the participants try 
to guide hypothetical companies 
through realistic business situations 
within a greatly compressed period of 
time. 

The realistic situation is created part¬ 
ly by a very complex program fed into 
the computer, partly by the actions of 
the players and partly by the con¬ 
sequent reactions throughout the group 
•as a whole. 

Participants are encouraged to utilize 
as many aids to management and fore¬ 
casting as possible, such as graphs of 
trends and actual performances. 

The game proceeds in steps simulating 
the activity of the companies over a 
period of one month. 

At each “month’s” end the decisions 
of each group, concerning advertising 
budgets, deployment of sales force,, stock 
ordering etc., are fed into the computer. 

The computer then assesses the decis¬ 
ions of each group against the back¬ 
ground of the total market and prints 
out quite detailed performance reports 
for each company. 

It is then possible, because of the 
speed of the computer, for participants 
to observe, and to learn from, the effects 
of their decisions over many “months” 
of business activity in a relatively short 
while. 

Recently in Sydney, a group of exe¬ 
cutives from such diverse organisations 
as Anthony Horden’s, Colonial Sugar 
Refining Company, The University of 
New South Wales and the Common¬ 
wealth Government participated in just 
such a game. 

All players were most enthusiastic 
about the feeling of reality as the game 
progressed and the sense of total involve¬ 
ment, as in a real life situation. 
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can be seen that the author has used a 
telegraph pole for a mast and a TV type 
chimney mounting to hold the antenna. It 
should be noted that this chimney mount 
is a special reinforced unit, fitted with a 
reversed ball-bearing guy ring to act as 
a bearing for the antenna. A standard 
chimney mount will definitely NOT 
hold the weight of the antenna, as we 
can testify from sad experience. 

Not shown in the photographs is a 
standard TV type rotator which we have 
added to the aerial. These little units 
will stand up to the wear and tear of 
turning an antenna this size provided they 
don’t have to stand the weight of the an¬ 
tenna, and that some form of locking 
device is installed to prevent high winds 
damaging their gears. 

Before placing the antenna atop the 
mast, it is wise to apply some form of 
protective coating to it. Channel Master 
market a brand of silicone compound in 
a push button spray pack which is excel¬ 
lent for the job. Failing this, some heavy 
grease can be dissolved in spirits and 
painted on the antenna, paying particular 
attention to the threads on the mount¬ 
ings. Some day you will want to lower 
the antenna for service, and a thick 


coating of rust will not assist you in 
your work. 

Although it is possible to use a field 
strength meter or other means to adjust 
the gamma match., the only really satis¬ 
factory method is the use of a SWR 
bridge in the co-^x line from the trans¬ 
mitter. For preference the bridge should 
be installed as close as possible to the 
antenna both for physical (ease of read¬ 
ing, etc.) and electrical reasons. 

Unless you operate on only one small 
portion of the band it will be best if 
the antenna is tuned with the transmitter 
set to 14.2 Me. Ip a SWR of 1.1/1 is 
achieved at 14.2 Me (and this is not too 
hard to do), the SWR at 14.35 Me should 
not be higher than 1.4/1 and at 14.0 Me 
it should not exceed 1.65/1. These fig¬ 
ures are so low that they are hardly 
worth considering. 

Adjustment of the gamma match is as 
follows. Set the series capacitor (10-200 
pF) to slightly more than halfway in 
mesh and adjust the parallel capacitor 
(10-50 pFj for a minimum reading on 
the SWR bridge (reflected position). Al¬ 
ternately adjust the capacitors until the 
reflected reading is as low as can be 
achieved. This is all there is to it, and, 
if you have constructed the antenna 
fairly close to our specifications, the 
entire proceedings should not take long¬ 
er than a minute or so. 


Be Paid What You 
are REALLY WORTH! 

Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 



GENERAL 

Journalism — Short Stories 

Writing for Radio & TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil & Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales 1. Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert’g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYDNEY: 140 Elizabeth Street. Tele-.: 61.6566 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 

Please send me FREE book about __ 

(PLEASE PRINT.). 

NAME _ _ _ 


ADDRESS _ 


. STATE . 


^OCCUPATION __ ' AGE 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, 
each line containing approximately five words. To ensure publication, copy and 
cash must reach the office by the first of the month preceding date of issue. The 
envelope should be addressed, "Advertising Department, Radio, Television and 
Hobbies," Box 2728, G.P.O., Sydney. Please refer tc classified form on page 60. 


CANYO TRANSISTOR RADIO. For service 
and repairs by factory-trained technicians, 
send your Sanyo and other branded transistor 
radios to the sole Australian Sanyo Agents, Sinl- 
Mex (Aust.) Pty. Ltd., 9 Queen Street, Melbourne, 
61-2427. 


^TRANSISTOR Radio Repairs. All makes of 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by rcg. post from anywhere in Aust. 
7-day service, “toughics” take a little longer. We 
also repair Jap. Gramo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831, 


pVENING COLLEGE CLASS, the construction 
and repair of radio and TV receivers. Equip¬ 
ment available for practical work, radio control 
of models, etes., no exams. Inquiries, Westmead 
Evening College. Phone 631*8541. 


CELL: ATR2B in good condition. 46 O’Kccge 
Street, Preston. JU3920. 


pAMOUS Swedish Hi-Fi speakers and speaker 
* systems available from sole Australian Agent. 

Arcos Industries, Lisbon Street, Fairfield, N.S.W. 
Phone: UB0271. 


S ELL Univ. Osc. Y.O.A. £15. also MVA/2 
multimeter, £6. ADR U/L O.P. Trans. 
6BQ5S P.P., 30/. G. Wells, 3 Barkduk Ave., 
Miranda, Sydney. 


\X7ELCOME to the Aust. TAPE RECORDISTS 
** ASSOCIATION, the most rewarding hobby 
known for all ages. TapespondinR can put you 
in contact with people all over the world for 
exchange of ideas, music, educational knowledge 
or small talk. For details, write, P.O. Box 67. 
Eastwood, N.S.W,, Australia. 


W ANTED TO BUY: R1155b receiver manual. 
N. L. McClure, Llsmore, Victoria. 


S ELL: Collins KWM1, S.S.B. Transceiver. Per¬ 
fect condition, £400. Slutzkin, 8 Lyncdock 
Ave., S.16, Vic. LB1861. 


S ELL: All back issues R. TV and H. in stock 
at all times. 1939-55 copies, 1/6 each; 56-58 
2 - each; 1959 on. 3/- each. Post. incl. Phone, 
write or call. T. Weir, 56 O’Connor St., Habcr- 
field, Sydney. 71-2569. Wanted to Buy copies. 


DOOKS. TV Servicing, 10/6; Basic Electricity, 
** 7/6; Radio Fundamentals, 10/6; Calculus, 7/6; 
Nuclear Physics, 5/6; Organic Chemistry, 5 6; 
Physics. 8 6; Astronomy, 5/6; Trigonometry, 3/6: 
Clear Thinking, 3/6; Relativity, 2/6; Yoga, 2/6. 
Post free. Popular Science Syndicate, 3 Broad¬ 
way, West Pymble, Sydney. 


S 


ELL; Quantity radio parts and equipment 
cheap. Send for lists. Box 717, Shepparton. Vic. 


]\*ODEI. ENGINEERING: Boiler Blue Prints 
■*** and Material. Bolton, 72 King St., Sydney. 

Catalogue 6/6 posted. 


pOR SALE: At Avoca Beach, N.S.W. Furnished 
* 3-bcdroom home. Main road, choice, central 
position. 50 yds. from beach, all mod. con¬ 
veniences. Telephone, beautiful views, bus at 
door. 30 x 10 radio room or flat, supporting mast, 
suit large beam. 50ft post at rear, suit very long 
wire. V.P. Ex VK2AAG. £6,700. Ph.: Peats 
Ridge 31, or write A. Swinton, Kulnura. 

STOTT'S 

Home-Study 
Course in Radio 
Will Help YOU 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondents College 


159 Flinders Lane. Melbourne; 149 Castle- 
rcagh St.. Sydney; 290 Adelaide St., Brisbane; 

21 Grenfell St.. Adelaide; 22 Howard St.. 
Perth. 

CUT HERE AND POST 

TO STOTT’S: Please send me, free and with- J 
out .obligation, full particulars of your Course ! 
In Radio for Amateurs. 

My Name . J 

Address .. j 

... Age ... (R.H.163) J 


T ELEFUNKEN Stereo Tape Recorders for sale: 

Demonstration models as new. in working 
order, £122/10 - each. Manufacturers .Special 
Products Pty. Ltd. Phone: 2-0233, extn. 210. 


S ELL: Leak “Varislopc” Mk III Pre. Amp., 

TL/12 plus amplifier. Lenco Turntable. M.B.H. 
Pickup, Axiom 150—Trcbax Speakers in ’‘Sher¬ 
wood’’ enclosure. £175. I. Dickens, 80 Sylvan 
Road, Toowong, Qld. 


S ALE: SME .3012 pick-up arm with bias ad¬ 

juster accessory, guaranteed new, original car¬ 
ton. £37/10/-. Marshall, 6 Booyong Street, 
West Wollongong, N.S.W. 


W ANTED: Cheap multimeter for learner. Ron 
Smith, Hansens Road, Minto. 


D ECCA FFSS stereo head and arm. £291 /i, or 
offer. AXIETTE 8in Mk. II Speaker, £10. 

Lawlor, 26 Eyncsbury Ave., Mitcham, S. Aust. 


S ELL: New OC71, 73s equiv. TS2. SFT152. 

OC72s equiv. SFT112. 123. 2N217. all 10/ ca. 
OC44 equiv. SFTI07, 10R. 12/6 ea. OC171 equiv. 
2N370. 371. 20/ ca. OA85, 3/6 ca. Power type 
2N301. 2N257, OC23. equiv. 2N250. SFT2I3. 

30/ ea. OA210. 211, 10/ ca. OA3I, 15/ ea. Add 
2/6 Pack, and Post. Exch. on cheques. A.C.E., 
Electronics, Box 1452, G.P.O., Adelaide. 


DEPAIRS to Receivers Transmitters, construc- 
tion testing, TV alignment. Low noise Xtal 
Con vs.. 144 Me. Eccleston Electronics, 146a 
Cotham Road, Kcw, Vic. WY3777. 


S ELL: Radiogram/Custom built-Armstrong Radio. 

15 watt output amplifier, 12 inch Audiom 60 
Goodmans speaker. Garrard 3-spced player. Best 
offer. B. Furman. 16 Central Ave., Mooroolhark. 
Vic. Tel. 723-1925. 


DECORD PLAYERS, new, guaranteed. Four- 
*'• speed Collaro with turnover head. 9 volt 
D.C. Designed for use with transistorised port¬ 
able record players, 105 only to clear at £3 ca. 
Add 7/6 for postage. Telesonics, 143 Union Road. 
Ascot Vale, Vic. FU5857. 


A RC WELDERS for Hobbyists. Aston Model 
210 240 volt portable welder suitable for 
10 and 12 gauge electrodes. Fan cooled, con¬ 
tinuously rated. Fully guaranteed £49/10/ plus 
accessories. Kit Set also available for only 
£39/18/. Aston Model 222. 240/415/480 volt. 
14 to 6 gauge electrodes. £69/10 plus acces¬ 
sories. Write: Aston Sales Ply. Limited, P.O. 
Box 50, Wentworthville, N.S.W. Telephone: 
631-7081. 


DOCKET PLANS! Rocket plans for. payload 
rocket, two-stage rocket, high altitude single- 
stage rocket, parachute assembly instructions, 
rocket engine and ignition data. All for 8/. Send 
cash with order to Model Rocketry, 173 Wattle 
St., Bankstown, N.S.W. 


FOR TV FANS 

I F you like TV, you’ll love 
TV Day in "Woman's 
Day" next week. It's full 
of interesting features! 

Printed and published by Sungrnvure Pty Ltd. at 
the registered office: 21-29 Morley Avenue. 
Rosebery. N.S.W. 
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MICROPHONES & ACCESSORIES 
Type RFC5 

W' ^Sjlj £13/3/1 

(High 

ft impedance). 

1 HH i r>pe RFC5/L * 

yflBt j £19/3/7 

(Low 

I % impedance. 

:| 200 ohms). 

Technical 

fSm M pamphlets will 

« be mailed op 

§L IW request. 

; Lvf Other types 

^ ■Mj 'r mmWHB also available 
from 


CHANDLERS PTY. LTD 


Albert and Charlotte Sts., Brisbane. 

and leading wholesalers. 
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Now available for home use... 


RCA RED SEAL SOUND TAPE 

The same superlative quality sound- 
tape used for RCA master recordings. 


The finest in recording tape is now yours to 
enjoy for home recordings! RCA Red Seal 
Sound Tape, the tape used by professionals, 
offers you superb tonal fidelity and wide 
dynamic range. 

Use RCA Red Seal Tape for all home record¬ 
ings, including your favourite music—sym¬ 
phony, opera, pops, jazz. Then listen to the 
most glorious reproduction of home recorded 
sound you have ever heard. 


RCA Red Seal Sound Tape is available in all 
popular reel sizes (3", 4", 5" and 7"), all 
popular lengths (300, 600, 900, 1,200, 1,800 
and 2,400 feet) in acetate, Mylar* or tensilised 
Mylar bases. 

Look for this bright new package at your dealer. 
If he doesn’t yet have new Red Seal Tape, ask 
him to order it for you. Then get set for a new 

experience in sound. (° Registered DuPont Trade Mark.) 

For further information and literature, 
contact RCA of Australia. , —. 



RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

The most trusted name in sound 


SYDNEY: 221 Elizabeth Street. 61 8541 
MELBOURNE: 2 Stephenson St., Richmond. 42 4586 
BRISBANE: 173 Ann Street. 2 7884 
PERTH: 280 Sterling Street. 28 1459 

S.A. Distributors: Newton McLaren Ltd., Leigh St., Adelaide 5101II. 
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YOU 

CAN Elf 
BIG MONEY 

IN 

TELEVISION 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men . . . the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 


For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much tne training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental . principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! instruction is individual and intensely 
practical. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search, sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 


Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. fr A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your fre 
booklet “Careers in Radio and Television 

NAME .-.I 

ADDRESS ...... 


Colour photography by 
courtesy of Station QTQ Brisbarw 
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